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THERE may seem very little to choose between 
an FBC bearing and some other kind, but a 
of the 


great many people—including many 


foremost engineers—do in fact choose FBC 
bearings because they give excellent service. 
FBC standard bearings are very good, FBC 
‘E specification’ bearings are made to closer 


tolerances, are quieter running and give still 


greater reliability unmatched by 
any standard bearing. 

FBC specials, evolved to meet customers’ 
difficult conditions, have become famous for 
their performance in piston and jet engines on 
aircraft, and may be worth remembering when 
new transmission and other developments are 


on the drawing board. 


FISCHER BEARINGS COMPANY LTD., WOLVERHAMPTON 


FISCHER BEARINGS COMPANY LTD., AND TIMKEN-FISCHER STOCKISTS LTD., BIRMINGHAM, 
ARE BOTH SUBSIDIARIES OF BRITISH TIMKEN LTD. 
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castings 


Many famous engineering firms use Meehanite. They find that the 

high strength, absolute soundness and ease of machining of this high 

duty iron make valuable weight and cost savings possible 

The Rapier W.150 Walking Dragline illustrated, made by Ransomes 

& Rapier Ltd., Ipswich, weighing approximately 190 tons, employs 
Meehanite castings for several of its major components. 

The drum barrel shown below is a single casting of GA Meehanite, 

chosen for its high strength, consistent casting soundness and wear 
resistance 

There are 27 types of Meehanite, each providing special properties 
Whatever the engineer’s requirements, there is a Meehanite con- 

trolled foundry process designed to meet them. 

Meehanite castings meet BSS.1452 Grades 10 to 26 q 
Write for a copy of ‘“Meehanite in the Service of Industry” ( 
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lhe Deoeridable Metal 


MEEHANITE METAL FOUNDRIES AT YOUR SERVICE 
ASHMORE, BENSON, PEASE AND COMPANY »ckton-on-Tees. THE BUTTERLEY COMPANY LIMITED 
Ripley. Derby CAMERON AND ROBERTON LIMITED. Kirkintilloch, CARMICHAEL BROS. LIMITED, N 
Street, South Shields. GOULDS FOUNDRIES LIMITED, Newport. Mon JOHN HARPER (MEEHANITE) LIMITED 
Willenhall. Scaffs G. M. HAY AND COMPANY LIMITED, Glasgow C A. PARSONS AND COMPANY LIMITED 
Newcastie-on-Tyne.6 QUALCAST (EALING PAR) LIMITED, London W 5 RICHARDS FOUNDRIES LIMITED 
Leicester SOUTHERN FOUNDRIES LIMITED, Waddon. Croydor irrey. WINGET LIMITED, PRocheste 
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THE INTERNATIONAL MEEHANITE mer An. LTD., MEERION HOUSE, 4 DOWNSIDE, EPSUMy SURREY. TEL: EPSOM 3507-8. TELEGRAMS: MEERION, EPSOM. 
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MOBILE 
AND VERSATILE 


HVORAWULIC CRANES 


% Fully mobile at max. load »%& Air or Hydraulic Braking 
UNLOADING CLOSED LORRIES 


%* Finger tip control % Fast travel speeds 
% Perfect inching speeds * INEXPENSIVE 


Patented features—other Patents applied for 
Ask for Brochure 1878 and industrial finance terms and... 


DEPEND ON BHC 
BRITISH HOIST & CRANE COMPANY, LTD. 


COMPTON (Newbury), BERKSHIRE, ENGLAND 
Phones: Compton 234 (5 lines) Grams: Brithoist Compton, Berks. 


LONDON SPARES & SERVICE DEPOT SLOane 0629 
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LOW HEADROOM 
NO OBSTACLE 








FLOOD LIGHTING AS STANDARD 
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VIOGO AND ARG FURNAGE 
FUME & DUST REMOVAL 


A healthy atmosphere prevails from Furnaces to Board Room wherever ‘VISCO’ Fume 
Removal and dust recovery equipment is installed. Some very big companies indeed look 
upon VISCO as ‘the people’ in this field — the names and installations prove the point. 
Don’t fume and fog — cut costs by consulting THE VISCO ENGINEERING CO. LTD., 
STAFFORD ROAD, CROYDON. Telephone CROYDON 4181. 


VISCO 


ARC FURNACE 
FUME & DUST REMOVAL 
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One of eight electrically driven 
Sulzer Boiler Feed Pumps, 
each with a capacity of 

650,000 Ibs per hour, at a 
pressure of |,240 Ibs p.s.i. 

and a temperature of 260°F. 


Installed in the South Denes 
Power Station, Great Yarmouth, 
for the Central Electricity 


Generating Board, Eastern Division 


SULZER BROS. (LONDON) LTD. 


Incorporating Hathorn Davey & Co. Ltd. 


31 Bedford Square, London, W.C.1 


Telephone: MUSeum 7890 
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for General 


Fabrication in 
Mild Steels, 


Stainless Steels, 
Aluminium Alloys. 


consult us at 


29 MURIESTON CRESCENT, 
EDINBURGH, 11 Phone : 68501/2/3 





A Large Fabricated Mild Steel Stator Frame, with 1}” thick 
endplates and 3° square core bars, constructed with a 
maximum of }” allowance on machined faces. Normal 
building allowances + 4”. Total weight 64 tons. 








Examples from our range of VARIABLE SPEED GEAR 
ONITS AND SPEED REDUCERS 
0 ~ 


GEARBOXES 4, me \e SPEED-REDUCER 
wah couee a 4 ? Horizontal foot - mounted, universal 
cities 5, 15, 35 h.p., “er: Ae flange-mounted. Single, double or triple 
ratios from 1-1 up to 7-1. . ay stage. Motorised or non-motorised. 
Two, three or four speeds. — 86 Co-axial shafts. Ratios up to 10,000 to 1. 
Motorised or non-motorised. . Output torque up to 64,000 Ib. in. 




















VARATIO POSITIVE ; 
eee uae P VALVE AND WINCH 
« £< OPERATING GEAR 
For speed changing under power. “a ~ Co-axial shafts. Flange 
Capacities up to 45 h.p. Overall ratios, mounting. Developed for 
standard 2-1, 3-1, 4-1 in 7, 9, 13 speeds a” ) é individual applications. 
respectively. Spur gear, co-axial drives. : , Hand or power operation. 








Special units developed to customers’ requirements 
Write for further details:- 


277-279 Aberdeen Ave., Trading Estate, Slough, Bucks 
Telephone : Slough 20271/2. Telegrams : Varatio, Slough. 
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Backed by fifty years of technical 
experience and “ know-how”, 
Spiral Tube Engine Coolers are 


soundly engineered and robustly 
FROM constructed for long, trouble- 
free service, and are renowned for 
START TO FINISH their high efficiency and great 
resistance to vibration. They have 
a wide range of applications and 
are in world-wide service on all 
the principal railways throughout 
the world. Coolers are also 
manufactured for use in connection 
with generators, alternators, etc. 








¥% Consult our Technical Advisory Service 


‘SPIRAL TUBE 


Ligine Coolers 





Spiral Tube Coolers 
fitted to diesel engine 
driven Compressor 
Set Water jacket 
sans Limited, Imrereooing, compressed | THE SPIRAL TUBE & COMPONENTS CO. LTD 
pany Limited. Inter-cooling, compressed ' 
air and cylinder jacket cooling of the Com- 
pressor Set, Hamworthy Engineering | QOSMASTON PARK ROAD, DERBY TEL : DERBY 48761 (3 lines) 


Company Limited. 




















Over a period of 40 years N.S.F. 
have been entrusted with producing 
steel castings for many leading firms, 
and in a great many cases carrying 
out the machining work also. 


Experienced engineers depend on 
N.S.F. castings, first because they 
know that N.S.F. electric melting 
practice ensures the right metal; 
secondly that N.S.F. methods of 
control maintain consistent quality, 
and because the finish is unexcelled. 


N.S.F. facilities are at the service 
of all who require black or machined 
steel castings to exact specification 
up to 3 tons. 


Cast steel turntable for a 
famous commercial vehicle, cast 
and machined by N.S.F. 


National Steel Foundry. 


(1914) LTD. KIRKLAND WORKS, LEVEN, FIFE, PHONE LEVEN 693. LonpDoN Officer, ALEXANDRA HOUSE, KINGSWAY, W.C 
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HIGH BREAKING CAPACITY 


J DISTRIBUTION FUSEBOXES 


WITH 60 AMP FUSES 











Suitable for continuous outdoor use, this range of Fluvent 
High Breaking Capacity Distribution Fuseboxes has been 
developed for use on British Railways, Southern Region, and 
has been designed in conjunction with requirements 

stipulated by the Signals Engineer for the vital purpose of 


controlling electrically operated signal circuits. 


wven 
AN 


The group consists of six 2-way and one 3-way 
D.P. 60 amp. aluminium-clad distribution 
boxes. Aeroflex High Breaking Capacity LDF 
Fuses have given excellent service over the 
years in other capacities, and it was decided to use 
this type of fuse rather than adopt a cheaper 
modern alternative of equivalent Breaking Capacity. 
It can be seen from the illustration that fuse- 
links are equipped with positive operation, non- 
explosive, indicators which show whether or 
not a fuse has been blown. 


Parmiter Hope & Sugden Ltd. 


FLUVENT ELECTRICAL WORKS LONGSIGHT MANCHESTER 12 


London: 34 Victoria Street, S.W.1 Glasgow : 5 Somerset Place, C.3. Birmingham : 39/41 Carrs Lane, 4. 
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_“ The Great Eastern” as she appeared 
im 1869, This steam vessel, designed 
by I. K. Brunel, was supplied 
= with iron cables of 2° 
at Pontypriddby = 
Brown, Lenox & Co, Lid. — 





=e 
ee pases 


From Napoleon to Elizabeth II. . . 


The founder of this Company invented and manufactured the first chain 

cable ever to be used for the mooring of ships ; this was in 1806. 
From 1808 until 1916 the Company unbrokenly, year by year, was awarded the contract 
for the British Admiralty chain cable requirements. 
Today, Brown, Lenox & Co. Ltd. is known all over the World as one of 
the leading firms specialising in the design of moorings—and in the manufacture 
of the components of which a mooring is made up. 
The Company operates one of the very latest types of automatic 
machines for the production of high tensile electric flash butt 
welded steel chain cable. Chain cable is made in sizes 
up to those suitable for mooring the 


The following publications are available: largest vessels afloat. 


@ MOORINGS AND BUOYS (32 Pages) 
@ BLeCO MOORING AND SHIPS CHAIN CABLE (8 Pages) 

















@ BLaCO HIGH TENSILE STEEL CHAIN CABLE (Leaflet) 
@ SHIPS CHAINS, ANCHORS & ANCILLARY GEAR (16 Pages) 

















Copies of any, or all, of these publications will be sent free of charge, and 


postage paid. 
lilustration by courtesy of the Trustees of the National Maritime Musewn 


| BROWN, LENOX & COMPANY LIMITED 


Associated Company: Brown, Lenox & Co. (London) Ltd., Millwall, E.14 


PONTYPRIDD GLAMORGAN 


An announcement by the Marine Division of 
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A NUT WITH DIFFERENCE! 


The terrific vibration to which nuts ae subjected on motor 
vehicles or cars leaves Philidas Self-locRing nuts 
completely unmoved. Their fantastic tenacit¥is due to an 
ingenious opposing torque cross-cuts feature which 


sets up a tension that only a spanner can release\Heat Wi) 
change, vibration, oil infiltration, constant use... 
nothing can make Philidas nuts loosen their grip. 


The range of Philidas Self-locking nuts for all industrial purposes 
includes: Standard and thin industrial and turret nuts, XS 
Capped nuts, Single and double anchor nuts 


SELF 
LOCKING 
NUTS 


They yield only to a spanner 
SEND FOR NEW CATALOGUE 
PHILIDAS DIVISION—WHITEHOUSE INDUSTRIES LIMITED 


FERRYBRIDGE, KNOTTINGLEY, YORKS. Tel: Knottingley 2323 (5 lines). Telex: 55166. London Office: 44 Hertford Street, W.1. Tel: LEGation 3888. Telex: 23549 





ys al=\" "rexel aler-jeharele 
in Crane Design 





abate 


Manufactured under licence from Ferrand & Frantz, 
ing. Villeurbanne. British Patent No. 705,148 


Revolutionary in concept, yet proven and established 
throughout Europe, the REEL Crane sets a new standard 

in crane manufacture. Its advanced design commends itself 
to the Industrial Architect who must find suitable equipment 
for the modern factory. It commends itself also to the 
Engineer who must have down-to-earth efficiency and 
reliability. The design of the REEL Crane is strictly 
functional, giving maximum height of lift to as near the roof 
as possible. The bridge and other constructional parts are 
fully shop-welded fabrications, ensuring great rigidity agamst 
vertical and horizontal forces, yet the crane remains 
comparatively small in dead weight. 

Contact us for full information and specifications. 


BRITISH INDUSTRIAL 


ENGINEERING COMPANY (STAFFS) LIMITED 


CORONATION WORKS - HAINGE ROAD - TIVIDALE - TIPTON - STAFFS 








R.H. Sections, having flat sides, eliminate the need for special 


shaping of component structural members prior to welding. 
Any straight-cut R.H.Section or tube will fit accurately against 
them, whether square-on or at an angle, and, moreover, lugs 
of various kinds, produced from tube or bar, are easily at- 
tached. Welding is simple and no bevelling is necessary. 


SIZES. 16 standard sizes of hot-rolled R.H. Sections are avail- 
able, each in two thicknesses; they range from 1%” square to 
5” x 2%". Several sections have matching dimensions and this 
is of advantage in the production of neat fabricated structures. 
The 1%"° square R.H.S., for example, matches the short 
sides of a 3%” by 1%” R.H.S.; these matching dimensions are 


made clear in our pamphlet. 


Welded steelwork using R.H. Sections alone, or in conjunction with 
tubes, is completely sealed; thus only the outside requires painting 
and there are no recesses to trap dirt or moisture. 





Our subsidiary, Tubewrights Ltd., of 25 Buckingham Gate, London, 
S.W.1, is willing to advise on or quote for any welded sub-assemblies 


or complete units in R.H.S., in tubes, or in a combination of both. 
H o]m Re)’,’, 


R.H. Sections are sold in 21 ft. lengths in standard bundles and are 
stocked at S & L warehouses throughout the country. SECTIONS 


Pamphlet giving full dimensions, properties and prices 
will be sent on application to: 


Stewarts and Lloyds Ltd 


STRUCTURAL STEEL DEPARTMENT, BROAD STREET CHAMBERS, BIRMINGHAM, I 
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Q.V.F. GLASS 
SPHERICAL VESSELS 


5-200 LITRES 


in many PROCESSES 
in many INDUSTRIES 


Spherical Vessels are used as reboilers and receivers in distilla- 
tion units. Every vessel is suitable for use under full vacuum 


conditions. 
In processes where purity of product is essential, Q.V.F. 
Spherical Vessels are a *‘ must.”’ 


WE CAN SUPPLY NECKS IN ANY REQUIRED POSITION :— 


os eto) Wome, 


setaae Sata * ’ ° . 
he oN VE sie Silas 
L M [£9 
Tel : LONGTON STAFFS 32104-8 


DUKE ST. - FENTON - STOKE-ON-TRENT - STAFFORDSHIRE ‘Grams: GLASSPLANT, STAFFS. 











EXPERIENGE 


is your 
Guarantee 
for all 
Rectifier = 
problems 


Part of a 50 000 ampere copper-oxide rectifier tinning lines of The Steel Company of Wales 
installation at Joseph Lucas Ltd. : Ltd., Velindre, employing 450 000 amperes of water-cooled 
Westalite rectifiers. 



































WESTINGHOUSE BRAKE AND SIGNAL CO., LTD., 82 York Way, King’s Cross, London, N.1 Tel: TERminus 6432 
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AMERICAN STANDARD 


ROLLER- 









the chains with the Gy, 
biggest range of strands 47 4 


4 


. Diamond Roller Chains, the best selling 
chains in the U.S.A. are once more 
available in this country — from 
Machinery (Continental) Ltd. , 
They are the only chain that can beg - ' 
obtained in up to 8 strand width. ha & 

(2/7 

Precision made, Diamond Roller ~ 

chains and sprockets deliver //; 

power with 99% efficiency. =) 

They are positive, vet flexible, 

ideal for Contractors Plant 

and machine drives, power take- 

off drives, conveying, materials 

handling and timing applications. 










dias | 


- ss 








4 


to &§ strand chains 










They are available in a range of : | 
sizes to handle fractional to thousands 0 ee 
of h.p. at high or low speeds. “bo “fa, : ; 











Because Diamond are one of 
the largest selling chains in 

‘ U.S.A. and Canada, British 
plant manufacturers selling 
to the Americas should fit 
Diamond chains and sprockets 
to their machines to allow 
on the spot replacements 
or repairs if needed. 


























Full details from Sole British Distibutors - 


MACHINERY (CONTINENTAL) LTD. 


42 PARK STREET, LONDON, W.| 
Telephone : Hyde Park 1401/2/3/4 








Please write for Brochure 
giving useful data, and 
comprehensive tables of 
calculations. 
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Welders’ eyes are highly vulnerable to 
attacks by invisible ultra-violet and 
infra-red rays. Undoubtedly the best 
way to overcome this hazard is to 
specify the appropriate Chance Protex 
(Regd.) and Protal protective glass. 
& better PROTEX (Regd.) glass filters re- 
duce the ultra-violet and infra-red 
rays to such an extent that they can 
lookout for do no harm. Complies fully with 
BS.679. 
PROTAL glass should be used when 
the welder welding with fiux. It protects from 
harmful ultra-violet rays and absorbs 
the excessive sodium yellow and 
lithium red light. Complies fully with 
BS.679. 


. afl 
, Ps PROTEX and PROTAL 


3 
~~ 


For further information please write for our detailed folder FG2/B. 
Dept. H.S., Chance Brothers Limited, Glass Works, Smethwick 40, Birmingham, 
LONDON OFFICE: 29/30 ST. JAMES’S STREET, LONDON, 8.W.1, 
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When 
you 
need . 


Pumps 
QUICKLY 
take 
advantage 








inter-stocking 
plan 


Telephone the nearest address below— 
SAUNDERS VALVE CO. LTD., 
SAFRAN PUMP DIVISION 
DRAYTON ST., WOLVERHAMPTON 
Telephone . - 25531 
CWMBRAN - - 3081 
LONDON: TATe Gallery 8687 
LEEDS - - ~ 21388 

















The 


A SMALL FRACTION OF THE COST OF CONVENTIONAL 
CAPSTANS @ TRANSPORTABLE @ A USEFUL AUXILIARY 
TO STEAM LOCOMOTIVES @ SIMPLE TO USE 


ABOVE GROUND MAINTENANCE @ EASY TO INSTAL 
WIDE RANGE OF MODELS AVAILABLE 
DELIVERY 2 TO 3 WEEKS (PRACTICALLY EX STOCK) 


THE SADI ENGINEERING CO. LTD. 


10-14 ANSDELL ST., KENSINGTON S@., LONDON, W28 





Telephone : WESTERN 7653 Cables : SADIUNIT, LONDON 


and don’t forget— 
Ask for Literature 250/S 


low-price TRANSPORTABLE 


answer to your haulage problems 
2 H.P. MODEL £150 


~-se wee ewww en we we ee ee ee ee ee iia i i ee ee ee 
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Photograph illustrates unit 
being lifted from ground 
socket by Standard Fork 
Truck. 
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An Intercontinental 


Ballistic Missile ? No, 


a quite humble, quite 


unspectacular rising main. 
This one is rising for 

the last time and straight- 
forward though the job may 
look, it needed careful 
planning and not 

a little ingenuity. 
Anticipation, organisation 


and the 





unmatched experience of 


George Cohen’s. 


GROUP 


————— 





SONS AND COMPANY CLCINITE SO 


RAW MATERIALS DIVISION 


Established 1834 






WOOD LANE, LONDON, W.12 ° Telephone: Shepherd's 





Bush 2070 Telegrams; Coborn, Telex, London * And at 
600 Commercial Road, E.14 * Canning Town. E.16 * Southall, 
Middlesex ° Bath * Belfast * Kingsbury ‘ Manchester " Hebburn 


Leeds * Luton * Sheffield * Swansea * Southampton * Glasgow 





6a , or ee Dill - 
Kin re ee, < | a eee: 
Ale i es ey 4 ‘ ‘ , < 


id a Ph : 4 * By 
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Artists in Cotrosion 
Resisting Gted 
Castings 


e ALLOY STEELS 

e CARBON STEELS 

e HEAT RESISTING STEELS 

e STAINLESS STEELS 

e CORROSION RESISTING STEELS 


All castings can be machined 
in our modern machine shops 


LAKE & ELLIOT, LTD., 


BRAINTREE ~* ESSEX 
TELEPHONE : BRAINTREE 1491 








GUARANTEED TO SHEAR TO WITHIN 
005 IN. ACCURACY 


ADVANTAGES 
ENORMOUS 


[nvestigate/ 


J. RHODES & SONS LTD. 
WAKEFIELD, ENG. 
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Get this man out of | 
an awkward situation | 


This man is responsible for manually operating 
valves which are very awkwardly situated. 
Successful plant operation depends entirely on 
his infallibility, and difficulty in operating the 
valves contributes further tc the risk of human 
error. These conditions are very common in 
all types of valve installations. 

Hand-control is also wasteful in terms of time 
and money. 

Motorisation by Rotork is the complete answer 
to these problems. Rotork actuators, electri- 
cally operated by push-button from any 
distance, or automatically from any set of data 
such as time, level, temperature, pressure, 
etc., can control any type or size of valve. 

Our catalogue contains much useful informa- 
tion about valve control. May we send you 
a copy? 


A Rotork 12B Actuator is 
fitted to the 4" Alley & 
MacLellan cast iron sluice 
valve installed on condenser 
re-circulating water lines at 
South Denes Power Station. 








Rotork Actuators 
for Valve Control 


[tititiws 


ROTORK ENGINEERINGCO.LTD., of BATH, ENGLAND Tel: 64558 
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REMOTE CONTROL 
ELIMINATE costly gears and 
tooling with flexible shafting! 
Overcome the difficulties of 
transmission when the point 
of control is not directly in 
line with the point of 
application. Controls so 
operated are wonderfully 
smooth, sensitive and 
positive. 

if you have a problem of 
control consult our 
experts—they are there 
to help you ! 


exible Shaft handbook evoilable 
to technicians on request to Dept. E. 

























SAS Wai 


MMMDUSTRIAL ODIVISIOM« 





THE S. S. WHITE DENTAL MFG. CO. (G.B.) LTD. 
Britannia Works, St. Pancras Way, London, N.W.1. 
Telephone: EUSton 5393 


R.C.7 








SHEARED-COLD SAWN 
& PROFILE CUT TO ALL 
THICKNESSES & SHAPES 


LWEST BROMWICH) Lirl: 





IRON 


SHEETS 

PLATES 
iau 

SECTIONS 


re: 
S Ee 







“& 


STEEL 
MERCHANT 


BD ACHES 





EAGLE WORKS-GREETS GREEN MM SNnS9) 


WEST BROMWICH. 


| Telephone: TiPTON 1611 (10 /ines) 






PLATES 
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“Give me but one firm spot 
on which to stand, 


and I will move the earth’ 


ARCHIMEDES 287-212 B.C. 





CRANES TO ANY SPECIFICATION 
Also makers of Pumps 


J. H. CARRUTHERS & CO LTD HAMILTON sTREET - GLASGOW - S2 - SCOTLAND 
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| GONVEYOR-ELEVATOR G! 


LOWER BRIDGE WORKS 


SPIRAL CONVEYORS, 
BUCKET ELEVATORS, Etc. 


HE ENGINEER 





ACCRINGTON 


Telephone: Ne. 2779 
Telegrams: “ Conveyor,” Accringwon 
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FLOW CONTROL 
PINCH VALVES 


N-MORRISON LTD 





A new range of pinch valves for automatic or 
remote operation designed for use in conjunction 
with standard or special control gear. This valve 
combines the naturally good flow characteristics of a 
pinch valve with good response characteristics when 
used in conjunction with standard instruments; 
whilst not quite linear the response is markedly 
superior to other designs of pinch or diaphragm 
valves. If you prefer electric operation we can 
provide it. 

41 St. James Place 
London S.W.!1 
MAYfair 9895 





HAMMERED OR 
HYDRAULIC PRESSED 


IN STEEL 


BLACK OR MACHINED 
TO 24 TONS 














K 
INCE FORGE CO. WIGAN 


PARKS FORGE LTD 
PROPRIETORS 




















SPRINGS AND 
SPRING WASHERS 


FOR ENGINEERING PURPOSES 


Manufactur red by 


JOHN TONKS.;<. 


CENTRAL SPRING WORKS 
Furnace Hill, SHEFFIELD. 3 


elegrams 
SHEFFIELD 2467 TONKS SHEFFIELD.S 





New Sumo ‘CGLAM-SEAL’ 
Submersible Pumps have 
pre-lubricated completely 
sealed motors 


A full range of Sumo submersible units is now available 
with ‘Clam-seal’ motors, pre-filled with oil and completely 
sealed against sandy water. This important new 
development makes it possible to pump water from sandy 
wells and boreholes without danger of abrasive damage to 
motor bearings. ‘Clam-seal’ motors were originally 
developed by Sumo to eliminate the running sand common 
to boreholes in the State of Texas. At the same time they 
have all the accepted Sumo advantages :—simplicity of 
installation: high performance; maintenance, on average, 
every 10,000 hours and then, as often as not, on site—plus 
the backing of a round-the-world service organisation. 


Please write for full information to 


SUMO PUMPS LTD. 





London Office: 28 ST. JAMES’S SQUARE, S.W.1. TEL: TRAFALGAR 1954 
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SURFACE TABLES 








GRADE ‘A’ GRADE ‘B’ 


Hand scraped and surfaced to 
within 0.0001 in.—0.0003 in. from 
a mean true plane over whole 
surface according to size. 
Sizes up to 40” « 2'0" have three-point support 
Sizes 40” «3'0" to 60” 40" have five-point 
adjustable support. 8x3’ to 12’x6’ have 
six-point adjustable support. 
Our grade ‘A’ tables conform to B.S.S. 817-1938 
in all respects. 


| 
BRITISH MADE BY:— 


WINDLEY BROS. LTD. 


CROWN WORKS, CHELMSFORD 
ENGLAND *PHONE:—CHELMSFORD 2224 


Smooth planed finish accurate to 
0.001 in,.—0.003 in, according to 
size. 























UNIVERCAL 
~ TESTING MACHINES 


10 to 50 tons 
capacity | 


Measuring the load 

by means of precision 
weighing levers, this 
range of machines is 
world renowned. The 
degree of control, load 
holding ability, and 
sensitivity, is remarkable 


MODEL T42 C1 
10-20 tons capacity 


QRIGIVAL in design OUTSTANDING in performance 


a — 
- © = 


SAML. DENISON & SON LTD 


HUNSLET FOUNDRY © MOOR ROAD * LEEOS 10 
Tel - Leeds 7-5488 Grams : ‘Weigh Leeds | 0 
LONDON BIRMINGHAM MANCHESTER LEEDS 
Area Offices at SLOane 4628 Midland 3931 Bisckiriars 1986 Leeds 2-8433 
hse Ls EDO BY y g 
WYSE? Lise Z 





ROBUST... 


Reliable 


We design and build air compressors up to 
210 c.f.m. F.A.D., trailer, stationary 
and semi-mobile. Compressors on special-purpose 
mountings can be produced quickly 
and at competitive prices. If you use 
compressors for any purpose it is 
worth while writing for particulars of 


our machines. 








| 
' 


Makers of pure 
‘LEAD WOOL’ for 
pipe jointing; 
caulking tools and 
pipeline testing 
equipment. Suppliers 
of high quality base 
metal — powders, 


solders, etc. 


SNODLAND KENT 


Phone : Snodland 516-7. Telegrams: Strength Phone Snodland 
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SURVEY 
DESIGN 
SUPPLY 
INSTALLATION 


\ -oxree- | 


Eagre’s skilful planning and practical 
4 experience on railway preparation, from 
earthworks to the finished job, ensures 
that your scheme can be well and 
economically laid. 





Railway material is supplied from 
Eagre’s own resources. Eagre also 
works for British Railways, the 
Gas Board, the United Steel 
Companies, Central Electricity 
Authority, etc. 


complete 


Whatever the magnitude of your 
siding requirement, consult — 


EAGRE 
Dd 
. \ CONSTRUCTION 
ae hes a. > CO. LTD. 
service =: = “ae 
Netional Coc! jiuums : a3 + Bec =ye_ East Common Lane 
Board, of the ¥ : 


wetend ot SCUNTHORPE 
£360,000 


contract at 
Cadeby Colliery. 














eo @oe mw 





Our range of industrial engines are a practical pro- Service Organisation. Take your choice from a wide 
| position for many types of industrial equipment . . . power range .. . Diesel 20 to 86 b.h.p. and Petro! 11 Please send me technical brochures of your 
| compressors, cranes, pumps, contracting equipment, to 87 b.h.p. (12-hr. rating). *PETROL/DIESEL Industrial Engines. She mené- 
earth borers, generators, railcars, welding plant, works DIESEL ECONOMY mum B.H.P. required is vat R.P.M 
trucks, tractors and conversions. Simple design, have you considered the replacement of existing Also, please send details of the following 
° modern flow-line production methods and common power units in your equipment and trucks with the equipment powered by your engines : 
interchangeable parts contribute to the low cost of famous 4D Diesel engine? You'll have the unique 
these high efficiency engines. And remember every advantages of economy, long-life and low running 
engine is fully backed by a World-wide Parts and costs... plus the best service in the World! Siac 


Name .._.. 
Wherever you are, whatever your problem, 866G9 MOTOR COMPANY LIMITED - ENGLAND Address 


are at your service bar. 
For further details of our Nature of Business ..._. 


INDUSTRIAL ENGINES cs ean : 


i * Delete where not applicable 1 
and the equipment they power, send the coupon to your nearest Ford Dealer or direct to Eemmntag ne passant 











FORD MOTOR COMPANY LIMITED - PARTS DIVISION (G51) > AVELEY DEPOT - SOUTH OCKENDON - ROMFORD >: ESSEX - ENGLAND 
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RANT & LIVINGSTON L 


G TD. 
ILFORD HILL WORKS - ILFORD ~- ESSEX 
































BRIGHT DRAWN STEEL 
BRIGHT TURNED BARS 


(UP TO 18" DIAMETER) 


BLANKS 


MILD STEEL 
FREE CUTTING 
CASE HARDENING 
\ HIGH TENSILE— 


to ali carbon steel 
specifications 


“ 


On Admiralty 

Ministry of Supply 

Rly. Executive, A.I.D. Etc. Lists 
GOVAN SHAFTING 
& ENGINEERING CO. 
8? HELEN ST GOVAN GLASGOW 
(Prop.: The Steel Company of Scotland) 











belt LPR a AG Si}SORPRUAGAO HES ORIENTA 11 net 


THE 


keep output 





MODELS 
19.150—Max. Cap. 4” stroke 14 
19.400—Max. Cap. #” stroke 4” 
19.600—Max. Cap. 1}” 








DRIVES 


Direct motor drive. 


Geared reduction drive. 
Pulley drive with or without 


motors, 


NRP 2327 





immediate delivery. 






MILWAUKEE 
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no drilling 
bottlenecks 


with..... 





AIR HYDRAULIC DRILL UNITS 


This is the time to equip for maximum production, 


to choose plant that will earn all the time. A Delta 


Unit is never on the shelf — there is always 


a job for these versatile, rapidly set-up units. 





to help you to immediately take advantage of 


earning power 


we have planned to stock for 
Plan today for tomorrow. 


% /nmediate Petiverg/ 





e 




















Write to Dept. E 2327 


DEVONSHIRE HOUSE, VICARAGE CRESCENT 
GASTON E.MARBAIX LTD BATTERSEA, LONDON, S.w.11 


PHONE : BATTERSEA 8888 (8 lines) 









Patents Nos. 710335, 
721848, 719846, 723337, 
723871, and 759043. 





















TRADE \ Sinedles MARK 


PAN GRINDING MILLS 





REVOLVING OR STATIONARY PANS 
PERFORATED OR SOLID BOTTOMS 


OVER OR UNDER DRIVEN 





Schieldrop 


We Guarantee 
13} to 14 per cent 
CO, with Shell Smoke 


number 4 or less. 
Write for Catalogue quoting 






Smedley Brothers. I'¢ . 
ies ervem Schieldrop «co..10 
Telephone: Belper 12 STOTFOLD, BEDS. Tel. 414 (3 lines) OFFICES AT: — =, MANCHESTER 
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During the past twenty years, ERMETO designers have 
developed an immense range of high pressure fittings to suit 
every conceivable need. If our range does not contain 

a fitting to suit your purpose do not hesitate to contact us. 
Our technical staff will be pleased to collaborate in 


the development of any non-standard item. 


Details of our standard range of high pressure valves 


and couplings are available on request. 


BRITISH ERMETO CORPORATION LTD., Beacon Works, Hargrave Rd., Maidenhead, Berks. 


Telephone: Maidenhead 5100 (10 lines) 








THE ENGINEER Feb. 20, 1959 


CAET equipped power stations 


st 











ALL WITH 


OVER 30% 
THERMAL 
EFFICIENCY 




















th 


in CEGB’s latest thermal efficiency list 


AEI turbine-generators top the list! An overall 
thermal efficiency of 32.16%, the highest figure 
recorded for the year ended March 3Ist 1958, was 
achieved at Castle Donington, where five 100 MW 
AEI generating sets are installed. The sixth set is 
in course of erection. 

Four out of the seven power stations with ther- 
mal efficiencies greater than 30% were equipped with 
AEI steam turbine-generators. These were: Castle 
Donington, Littlebrook B, Portishead B, and 
Meaford B. 


ASSOCIATED ELECTRICAL INDUSTRIES LTD. 
TURBINE-GENERATOR DIVISION 


Incorporating the interests of M-V & BTH Manchester and Rugby 
WORKS AT MANCHESTER AND RUGBY, ENGLAND * GERMISTON, SCOTLAND * LARNE, NORTHERN IRELAND 


B B803 
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WHEN THE 
CALL IS FOR 
QUALITY... 








CARY 
of Mowcthettr 

















WILLIAM E. CARY LTD RED BANK MANCHESTER 4 
ENGINEERS AND FORGEMASTERS 


Telephone: DEAnsgate 7881. Telegrams: Carybank, Manchester. 

MAIN SCOTTISH FACTORY: BLANTYRE INDUSTRIAL ESTATE, HIGH BLANTYRE 

AND AT ABERDEEN - DUNDEE CARLISLE * SALFORD - STOKE-ON-TRENT 
COVENTRY AND LONDON. 








ENGINEER . 


INCLUDING STAINLESS STEEL | Tes 


UP TO 72" DIA- BLANK 


Spinning for 
General Engineering 
Electrical Products 
Electronics Etc., 

to precision limits 





SM PRECISION SPINNING CO. LTD. 
| 





118-122 Leopold Street, Birmingham, 12 
Tel: VICTORIA 5638/9 
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A display of Swiss industry products | 
17 groups — 21 halls 


Swiss | The KEY toa good replacement 


Industries Fair floor_ topping 


Basle ff \ bes 
TH sT . (77, 
11-21" April, 1959; ———,- —— 
Information, booklet and catalogue x 2 : ; 
obtainable directly from the Fair or from 
Swiss Embassies, Legations, Consulates and 
Chambers of Commerce abroad. 
You get there faster and more comfortably by All-Tourist Swissair METROPOLITAN 
airliners (two seats a side only) equipped with weather radar for smooth flying 


prep 
fly SWISSAIR + sting sub-surface 


Europe—Middie East—Far East—U.S.A.—South America 


—__ | by the METTEXTURE PROCESS 
Better than New ._ \ | 
with Bwecee ie ~ . \ \) pe yon gr reg and inefficient methods 











Saving time and materials. 


Minimising interruption to factory routine 
and road traffic. 


The METTEXTURE SERVICE 
includes 
EQUIPMENT and OPERATORS 


BRITISH WIRE THREAD INSERT 


PRECISION MADE in CARBON STEEL 
for ALUMINIUM and MAGNESIUM. 


We also make Stainiess and Bronze for 


other applications. 2 Y Yi Yy Yy 
cross manuractuning co.imnito. 1/7 ¥ 7} | THE METROPOLITAN COwSTRUCTION CO LTD 


Tel: Combe Down 2355-8 BATH, SOMERSET Grams: Circle, Bath Ld . = | 
Specislists in JET ENGINE LABYRINTHS, CIRCLIPS, SPRING = GREENWICH HOUSE, I!, NEWGATE ST., LONDON, E.C.l. Tel. City 1488 
WASHERS, SPRINGS, etc. BS gearuste 

















VAUGHAN BROS° LTD. 
St Se = 


Nees > hUtlCUWWI LOL ee sl COST AFFS. 
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ROBERT 


VENTIL 


for natural vent 


ATION 


ilation at its best 








All concerned with 

the design of 

industrial buildings 

should have for 

reference a copy 

of the NEW 

Robertson Ventilation 

Data Book. 

Write for your copy 
NOW! 





For more than 30 years ventilation problems associated with the diverse requirements of 
Industry have been solved by Robertson Specialist Ventilation Engineers. 










Would you like to see — PLANNED VENTILATION SCHEMES have been designed by the Robertson Ventilation 
right on your office desk — Division for all kinds of manufacturing processes — schemes to meet conditions of exceptionally 
@ practical demonstration heavy air pollution — schemes for rapid air change — schemes for Light Industry where air pollution 
of wind effect on various is less, but air condition more critical. In fact. PLANNED VENTILATION SCHEMES for 
types of ventilator? ALL problems of ventilation. 

We will gladly arrange These years of accumulated experience are available to assist you to solve your problems of heating 
for one of our Ventilation and ventilation. A card, or telephone request, will bring to you a Robertson Specialist Ventilation 
Demonstration Machines Engineer, who will co-operate with you on any problem of ventilation. This service is freely 
to be brought to your available — please make full use of it. 

office on a day and time Meantime, if you have not already received your copy of the revised Ventilation Data Book, write 







convenient to you. for it today. You will find the information it contains both helpful and interesting. 





ROBERTSON THAIN LIMITED 


ELLESMERE PORT - WIRRAL - CHESHIRE 
Telephone: Ellesmere Port 3622-9 








Telegrams: ‘Robertroof’ 
















BIRMINGHAM - CARDIFF »- EXMOUTH GLASGOW IPSWICH - LIVERPOOL - LONDON - MANCHESTER - NEWCASTLE - SHEFFIELD 





Soles Offices: BELFAST - 


Associated Companies or Agents in most countries throughout the world 
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PROBLEM FOR FERODO 


natively Ane idl dei Sg 








15 miles of unsupported cable! ; 





Ferodo Friction Linings were selected, after extensive tests, for 
4 weeks’ severe retardation braking on the pay out gear of H.M.T.S. 


Monarch. She crossed 2,200 miles of the Pacific, from San Francisco 


+1088 09 00 


to Honolulu, laying two repeatered telephone cables—sometimes to 
a depth of three nautical miles, the deepest ever laid. 


Long before this voyage, the manufacturers and designers of **Monarch’s’ 


cable engines and gear knew the existing brakes would be unable €™ 


to take the increased strain expected in the Pacific. So they called in 


Merodo for technical advice on choosing the ideal friction material. 


* Ferodo welcome your friction problems 


FERODO <O 


FRICTION LININGS FOR INDUSTRY 


FERODO LIMITED - CHAPEL-EN-LE-FRITH A Member of the Turner & Newall Organisation 


*eecdo0 
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Research continues daily in metallurgy, steam, electrical 
f . < 





generation, electronics, nucleonics, nuclear power and every 


raT-i Ke MAM Calc maatcalehi-lende lace ehim ole)’ 1:1 am-3¢-) (lola eli- lah amm Mal:t-1-r- 1a: 0h ial) 





tasks for scientific teams in the laboratories and research 





departments. At Heaton Works no effort is spared in the 


& © 
: “- : 
rokovah (raneK-X¢ McX:t-1aeuain col aue|a-t-11-1au oleh, aciar- late =recolavelaalvar- Talo Mal-ia:) C. A. PARSONS & CO. LTD. ; a : > 
is seen the Research and Design Building. A new nuclear - Pik i x 
HEATON WORKS - NEWCASTLE UPON TYNE 6 a 
research centre will shortly be completed which will - Le es : 
provide even greater resources vo pee Ss 
~S ; 4 & 
. me : 4 a ? 
TURBO-GENERATORS - POWER TRANSFORMERS - CONDENSING PLANT \ rea 
\ i de 
De : pe 7 
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ctric 
lienerators 


Fifty years ago Bruce Peebles engineered the Snowdon 
Hydro-Electric Scheme — from tunnelling to trans- 
mission lines—the first large project for public supply 
in Great Britain. 


The original Cym Dyli Power Station, pictured at left, 
is equipped with four 1,500 kVA twin pelton wheel 
driven generators, which are still running. 


These early generators were the fore-runners of the 
large machines being built to-day for service in many 
parts of the world. 


14,000 kVA hydro-electric 

rator installed in the 

ksnelvane power station, 
Firdakraft, Norway. 


Half a century has elapsed since the first Hydro-electric scheme was 
completed. The pioneering spirit is still dominant and is revealed 
to-day in the many contracts undertaken for large hydro-electric 
plant for many schemes at home and abroad. Ample resources for 
manufacture and testing enable the largest contracts to be undertaken. 


BRUCE PEEBLES & CO. LTD., EDINBURGH, SCOTLAND 


4a 
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UNDREDS 


of boilers in Britain’s 

most important 

Power Stations 

rely upon LOCKHEED 
Hydraulic Remote Controls 


All over the map, at C.E.G.B. Power Stations, where 
continuous working with absolute dependability is 
essential, you will find Lockheed controls operating: 

BOILER DAMPERS 

AUTOMATIC SOOT-BLOWERS 

DUST HANDLING PLANT 

WINDOW OPENING GEAR ETC.... 
in all, nearly 500 boilers—including Europe’s biggest 
boiler at High Marnham, due to come into operation this 
year—and over 7,000 control points. 
May we help you solve your remote and sequence 
control problems ? 
LOCKHEED PRECISION PRODUCTS LTD. 
INDUSTRIAL HYDRAULICS DIVISION, 


(One of the Automotive Products Associated Group of Companies) 
SHAW ROAD, SPEKE, LIVERPOOL 24. TELEPHONE: HUNTS CROSS 2121 


BRITISH 
MADE 


REGO TRADE MARK 


Te Mere 
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This cement when mixed with 
appropriate aggregates provides 

Super-duty Castable Refractory Concrete 

for service temperatures up to 1,800°C (3,300°F) 
Refractory Concrete free from Iron Compounds 
& Silica is now possible for the first time. 











Regis tered Trade Mark 





A REFRACTORY CONCRETE FOR ANY PURPOSE 





SEGAR 250 


is a product of 
Lafarge Aluminous Cement Co. Ltd. 


Manufacturers of 


Regd Trade Mark 
ALUMINOUS CEMENT 








BECAUSE 


Almost the entire Refractory field can be covered by 
Refractory Concretes based on SECAR 250 or 
CIMENT FONDU. 

SECAR 250 concretes have all the well known properties 
of Ciment Fondu concretes 


PLUS 

@ HIGH PURITY 

@ HIGH REFRACTORINESS 

@ HIGH SLAG RESISTANCE 

@ HIGH COLD STRENGTH 

@ HIGH SPALLING RESISTANCE 

@ HIGH CASTING ACCURACY 

@ HIGH RESISTANCE TO CORROSIVE ATMOSPHERES 
@ NO SPECIAL PRE-FIRING PROCEDURE 


WRITE FOR BOOKLETS ‘SECAR 250’ AND ‘REFRACTORY CONCRETE 


. LAFARGE ALUMINOUS CEMENT CO. LTD. 73, sroox street, Lonvon, w.1. TEL: MAYfair 8546 
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BARR 
THOMSON 
& Co. Lid. 
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NETHERTON 
IRON WORKS, 
KILMARNOCK, 

SCOTLAND 
Grams and Cablegrams : 
“BARR KILMARNOCK” 


Telephone : 
KILMARNOCK 791 


THE LATEST AND MOST 
VERSATILE DRAFTING 
MACHINE ON THE MARK 


We Manufacture 


DISHED AND FLANGED DRUM ENDS. 
FLAT AND FLANGED TANK ENDS. 
FLANGED. COMPENSATING PLATES. 
FLAT COMPENSATING RINGS. 
EMBOSSED MANHOLE DOORS. 
SINGLE FLANGED NOZZLES. 
DOUBLE FLANGED STANDPIPES. 
PIPE LINE FITTINGS INCLUDING 
BENDS, TEES, CROSSES, REDUCERS, 
CAPS, SADDLES AND SLEEVES. 
PIPE LINE FLANGES, SLIP-ON 
WELDING NECK AND BLANK. 
MISCELLANEOUS PRESSINGS 
AND FORGINGS. 


Sparkling new features save 50%, of 
time and space for mechanical 
drawing. 

Perfect accuracy for projectional 
and graphical work. 

Non-smudging straightedge. 

Any length of drawing paper can 
be accommodated. 

All metal construction for 
constant accuracy. 


DARGUE BROS LTD 


Write for NEW SIMPLON WORKS 
full details Telephones Halifax 3218/9 





London Office :— 
10, NORFOLK STREET, LONDON, W.C.2 
Telegrems : TUBENPIPE, PHONE, LONDON 
Telephone : COVENT GARDEN 0315/6/7 
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Drafting head easily 
detachable for projection 
work and cleaning. 


This newest development is a com- 
bination of the famous Simplon 
Straightedge and Parallelogram Arm 
Type Models, and combines the 
best features of both types of 
machine. Designed for use with 
existing drawing boards. 


APRIL 7-17th AT EARLS COURT 
FACTORY EQUIPMENT EXHIBITION 
SEE OUR STAND No. B.90 


APRIL 16-30th AT OLYMPIA 
ENGINEERING MARINE, WELDING 
AND NUCLEAR ENERGY EXHIBITION 
SEE OUR STAND No. 6 INNER 

ROW GALLERY, GRAND HALL 


: HALIFAX - Yorkshire 




















Precision Hand Tools are of paramount 

importance to the Engineering Industry. King 

Dick hand tools are precision made under carefully 

controlled conditions, and set a superlative standard in 

quality and design. From the largest Constructional Engin- 

eering Tools to the smallest B.A. Socket Set, King Dick 

inspection routines ensure the correct combination of selected 
steels, perfect balance and precision. 


Send for illustrated catalogue giving complete range of 
King Dick Hand Tools. 


Uy 








ot) As. OO nN 


KING DICK ) 


PRECISION HAND TOOLS 
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ABINGDON KING DICK LTD., ABINGDON WORKS, TYSELEY, 


BIRMINGHAM 


11, ENGLAND 


R.E. 216 

















Feb. 20, 1959 THE 


A)GHS10H00] 


MILLING & DRILLING 
MACHINES 


Speed, rigidity, flexibility. These are the basic points that the 
discerning buyer looks for in a machine tool. But these essential 
qualities don’t just ‘* happen ’’—in the case of the famous 

“* Richmond "’ range of Milling and Drilling Machines, they are 
factors built-in at the blue-print stage by an expert design team 
and then translated patiently into 

reality by some of the finest 
craftsmen in Britain's indus- 
trial North. 






















— 
fl Ca. \ 
a r— { 
. Pi ‘ 
No. 3 VERTICAL ve 1) Ba 
MILLING MACHINE ‘ avila 


Table Size : 48” x11”. 
Capacity : 30” x 8”x 16”. 
12 Speeds—12 Feeds. 
Automatic and QPT. to all 


motions. 

Spindle Bored No. 40 
B.S:S.T. 

Head Swivels 45° Right or 
Left. 

3” Vertical Spindle 
adjustment 








H.B. 3/12 RADIAL 
DRILLING MACHINE 


12 spindle speeds, 20-960 r.p.m. 
or 40-1800 r.p.m. 


4 feeds—0-004 to 0-013in./rev. 

Pillar dia. 12”. 

Spindle bored No. 4 Morse taper. 

3 sizes 3’ 6”, 4’ 0” and 4’ 6” radius 
of Drill Spindle. 











MIDGLEY & SUTCLIFFE LTD., tT 


Hillidge Works, Hunslet, Leeds 10, England. G00 
Telephone : 76032/3. Telegrams : ‘Tools, Leeds, England.’’ | ¢ teseasus 


Range the 
World Over! 
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mm 

| ¢ These initials 
P A e guarantee the : 
28 quality / 


A 








“CRS” stands for Charles Richards & 
Sons, of course. The extra ‘R’ stands for 
the grade, and identifies the bolt as a 
*Hi-Strain’ 45/55 tons tensile. And all of 
it means high resistance to stress and 
vibration. See that your bolts are signed 
with this long-lasting guarantee of maxi- 
mum safety. 


BOLTS 


CHARLES RICHARDS & SONS LTD. 
P.O. BOX No. 23 - DARLASTON - WEDNESBURY - SOUTH STAFFS. 
"Phone: James Bridge 3/88 (8 lines) P.B.X. Wires: ‘Richerds’ Darlasten 











LIVERPOOL 
CALLOW 
DUSTLESS 


CONVEYING 


Write for details and 
technical representative 
to call 


N INEERS LIMITED 
¥ ». ft 


F.E.CALLOW 


VER ) ENG aN O 
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for fine milling 
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siesta tie | ue 
AND ENGINEERING COMPANY, LTD. 


CLEVELAN 








LOCATION — 
Durgapur —India 





In course of erection is 
shown the Light and Heavy 
Machine Shops and Loco 
Repair Shops for the Central 
Engineering Maintenance 
Department of the Durgapur 
Steel Project carried out as 
part of India’s second Five 
Year Plan. 

This building, one of three, 
forms.part of the 14,000 tons 
of steelwork in buildings 
designed, fabricated and 
erected, by CLEVELAND. 
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CABLES cast! ‘Th 


More than equal to the extra service demanded  eacunieaseieanies 














“ORDER FROM THE (Saw Ge 











The General Electric Co. Ltd., Magnet House, Kingsway, London, W.C.2 





also 


DIE CASTINGS 
IN ALUMINIUM 
MAZAK, LEAD 
& TIN ALLOYS 


ECLIPSE 


FOUNDRY 


| G&ENGINEERING 
— $0.cunity) LTD, 


BRITANNIA WORKS, 
SEDGLEY ROAD, WEST 


TIPTON, STAFFS. 


Telephone: TiPton 2545 (3 lines) 














ENVILLE ST. STOURBRIDGE ° Telephone: 4211. 
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\ GRAFTON a 
a for oe never 


DIESEL, ELECTRIC & STEAM 


\ CRANES 


GRAFTON CRANES LTD. 
BEDFORD, ENGLAND. 
Established 1880 













Think of a motor car 
running a thousand miles 
every day, year in and 
year out. Think of the 
revs. Well, very many 
EPE users expect and get 
revs. of this magnitude 
from their electric motors, 
taking it for granted that 
if they are EPE they will 
stand up to the usage. 
That is just as it should 
be. We like to think our 
motors are fitted and 
forgotten. If you are not 
already using EPE motors 
we shall be happy to send 
you details. 


\ Telephone : Telegrams : 
% 2490 GRAFTON, BEDFORD 





i fs “por he THE ELECTRICAL POWER ENGINEERING 
eee eee RENAE AITIE CO. (B’HAM) LTD. 














_ LN BE Seer tr ee GE GO ernest : 

re Bromford Lane Birmingham 8 
rat POWER UNITS AVAILABLE FOR CONVERTING §— Telephone: tig 

mn " STEAM CRANES TO DIESEL OR ELECTRIC DRIVE a z. STEchford 2261 Torque ’Phone Birmingham 

PS meer. ogee Sa eae ee es LONDON OFFICE: 421 Grand Buildings, 
SES ae eee as. ; was Trafalgar Square, London, W.C.2. Telephone: 








Whitehall 5643 and 7963 











SUCGESSFULLY APPLIED 
VIBRO-ENERGY GRINDING 
BY 


Podmore - Boulton 
VIBRO-ENERGY ad 








@ FINE GRINDING EFFICIENCY, 10 TO 50 
TIMES HIGHER THAN FOR A 
CONVENTIONAL BALL MILL. 


@ SMOOTH AND QUIET IN 
OPERATION. 


@ LESS CONTAMINATION OF END 
PRODUCT. 


@ SAMPLING DURING 
OPERATION. 


WILLIAM BOULTON LIMITED 


PROVIDENCE ENGINEERING WORKS, BURSLEM, STOKE-ON-TRENT 
PHONE: STOKE-ON-TRENT 88661 (5 LINCS) GRAMS: BOULTON, BURSLEM 
















Some other machines 
manufactured 
by William Boulton 
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CLEAN AIR ACT. The Iron Fireman Coal burning Automatic 
Stoker will solve the problem of smoke without the use of expen- 
sive fuels. We have developed new techniques for ensuring 
smokeless combustion and Iron Fireman Stokers are meeting the 
requirements of the Clean Air Act in the great majority of our 
industrial centres. 
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\ ee YT CARRERAS 





There is a model for every type and 


from 200,000 to 


WN IQ 







size of boiler 








9,000,000 B.T.U.s per hour capacity and 






we have a nation-wide organization for 


Iron Fireman | 


“FIRST AND FOREMOST” 


Automatic Coal Stokers 






the service and maintenance of our 







machines. 






ASHWELL & NESBIT LTD LONDON, W.C.1 MANCHESTER, 13 BIRMINGHAM, 4 

N I e 12, Great James’ St. 182 & 184,Oxford Road 12, Whittall Se. 
LEEDS, 6 GLASGOW, C.3 BELFAST 

BARKBY ROAD, LEICESTER 32, Headingley Lane 14, Corporation St. 


15, Fitzroy Place, 
Sauchiehall St. 
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BRABY 


for Metal Plate 
and Sheet Metal 
Fabrications 





Heat Recovery Exhaust Silencer) Boiler utilising heat from 
Diesel engine exhaust. Made by BRABY for their subsidiary 
company, Maxim Silencers Limited. 











Mild Steel Plate Cyclones and Ducting supplied and erected at large Cattle Feed Mill in London. 


Pressure Cylinder supplied to Mono Pumps Limited 
BRABY, with six factories located in widely separated parts of Great Britain, have, for more 
than 100 years, specialised in Metal Plate and Sheet Metal Work. 
The technical knowledge and experience of our Staff and the employment of a labour force 
We welcome of skilled craftsmen, enable Braby to provide for Industry an efficient Metal Plate and Sheet 
your enquiries Metal Work manufacturing service. 















FREDERICK BRABY & COMPANY LIMITED 


Head Office: 352-364 EUSTON ROAD, LONDON, N.W.1. TELEPHONE: EUSton 3456 
FACTORIES AT: London Works, Thames Road, Crayford, Kent. TELEPHONE: Bexleyheath 7777 
Havelock Works, Aintree, Liverpool, 10. TELEPHONE: Aintree 1721 
Eclipse Works, Petershill Road, Glasgow, N. TELEPHONE: Springburn 5151 
Ashton Gate Works, Bristol, 3. TELEPHONE: Bristol 64041. And Falkirk 
OTHER OFFICES: 110 Cannon Street, London, E.C.4 (Export). TELEPHONE: MANsion House 6034 
Queen's Buildings, 10 Royal Avenue, Belfast. TELEPHONE: Belfast 26509 
Palace Street, Plymouth. TELEPHONE: 62261 
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Not just piecemeal, but comprehensively, 


the efficient handling of clay from 








pit to kilns 


| PICKING CONVEYOR 
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These units are designed to travel together 
and follow the excavator. They form the first 
stage in a conveying system totalling over 
7,000 feet to the storage sheds. Such 
installations are designed for continuous 
working on exposed sites with the minimum 
of maintenance and are typical of many 
industrial projects designed and manufactured 


by us at Horbury for use at home and abroad. 


RICHARD SUTCLIFFE LIMITED 


HORBURY WAKEFIELD 


me MAIN CONVEYOR 









HOPPER 
























BRITAIN’S BEST CONVEYORS 


Not all Sutcliffe customers operate on this scale how- 
ever, and whether you require one idler or a complete 
installation our knowledge and enthusiasm are equally 
at your service. 


BACKFILLING OF CALLOW, TOO! 





The installation referred to handles 500 tons per hour 
and is complete with a waste conveyor. Pictured is a 
Sutcliffe tripper and jib spreader conveyor, backfilling 
callow into an old working. 
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Girl studies 
Animals 
Flowers 
Sporting 


Martne or 


Historical subjects 
c 


‘lassical paintings 


ROBINSON I! 














Does your Calendar attract like this? 


NEXT TIME you can make quite certain it does by consulting 
Robinsons of Bristol who have the finest selection of stock 
calendar subjects in the country—with exclusive rights to many 
outstanding illustrations. They can also produce new designs 
based on your own original ideas—or theirs. 

Whatever the subject chosen, outstanding printing and pro- 
duction are the rule, in brilliant colour or black and white. 


IMITED, BRISTOL, AND ASSOCIATED COMPANIES 


Look to next year’s calendar now, and with time to choose the 
best, talk it over with Robinsons. 


THE CALENDAR DIVISION 


Robinsons, 
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BELMOS 


serves the 
chemica 


industr 


Type GBM Flameproof 
remote push button station 
for use in areas where an 
explosion hazard exists. 
Buxton Certified flameproof 


for groups I, Il and III gases. 


LONDON + GLASGOW : BIRMINGHAM - NEWCASTLE 








ENGINEER 


The Belmos company has played a major part in the 
replacement of batch processing with the newer method of 
continuous process production by placing at the disposal 
of the chemical engineer motor control gear 

designed to meet the most exacting conditions 

of control in chemical manufacture. 


Sound design, good appearance, ease of installation, 

ability to extend and modify as required—those features and 
comprehensive test facilities ensure a range of control 

gear in complete harmony with the best modern 

industrial practice. 


company limited 


LANARK S # R E 


MANCHESTER « SHEFFIELD +» CARDIFF 
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BRYMILL 





TESTED STEELS 





BRITISH ROLLING MILLS LTD~: BRYMILL STEEL 





WwoORKS : TIPTON : STAFFS. 
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LONDON OFFICE: 10 ST. SWITHIN’S LANE, E.C.4. 
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Only a child’s description but how well it 
fits the modern escalator which with its invisible 


mechanism can carry up to 8,000 persons per hour 


se 
ss 


ae | 


from one enchanting scene to another, quietly, 


safely and smoothly! Shown here is a “‘U” type 


installed for Messrs. Bearmans of Leytonstone. 


3 LS} Pag 
INS 


With a capacity of 7,000 persons per hour 

it has deckings and mouldings in 

silver-satin-finished aluminium alloy and inner panels 
of dimpled aluminium sheet, gold anodised. 


Architects: Robert Sharp & Son 


J. « E. HALL cumitep 


ESCALETER, LIRT 8 PERVERT IOS C201 8229 


DARTFORD - KENT Tel: DARTFORD 3456 


Tel: MANSION HOUSE 98ii 


in MANCHESTER, NEWCASTLE, BIRMINGHAM, BRISTOL and GLASGOW 
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e sell efficiency... 


Efficiency has many faces, but whatever the job it is always 
a pleasure to recognise it. That is as it should be, for the 
personal factor will always be of decisive importance. But in 
this mechanised age efficiency increasingly depends on up-to- 
the-minute plant and machinery, designed to make or move 


your products more quickly, more cheaply. 


What about your business? You know the latest equipment 
could cut your costs—you've been into it all before now 


but you may be reluctant to tie up your working capital. 


So have a word with us about the best way of financing it. 
You'll find the address of your nearest U.D.T. office in the 


local directory. 





UNITED DOMINIONS TRUST LIMITED 


UNITED DOMINIONS HOUSE, EASTCHEAP, LONDON, E.C.3 
sixty branches throughout the United Kingdom and Eire 








Over 





Structural Steelwork 


by AUSTINS 








| College of Further Education, Grimsby, 
in course of erection. Stage I. 


The Completed College. Stage I. eo aren 
: inane ae 


3 The County Primary School, 
Crosland Moor, Huddersfield. 


wun) 









& SONS o=« LTD., 


STRUCTURAL ENGINEERS - DEWSBURY - YORKSHIRE 
Telephone: DEWSBURY 1750 (7 lines) 
Telegrams : AUSTINS, DEWSBURY, TELEX. 


ESTABLISHED 1850 ‘) 


LONDON GFFICE: KIRKMAN HOUSE, 54A TOTTENHAM COURT ROAD, LONDON W.I. TELEPHONE: MUSEUM 1066 


























Since the advent of the Elliott Load Cell 
principle, a great many industries have 
taken advantage of this revolutionary 
weighing technique. 

The superb simplicity, accuracy and 
dependability of the Elliott Load Cell 
system is the result of six years’ 
exhaustive research, development and 
testing under the most arduous indus- 
trial conditions. The resultant com- 
ponents and their straightforward instru- 
mentation, for indicating, 
recording, control and print- 
out are second to none. 

The scope of the Load Cell 
system is vast. There may be 
a lower weight limit but there 
is no upper limit as far as 
we know. It will weigh by 
either pressure or tension, 
giving a flexibility and con- 
venience previously unknown. 


Elliott Brothers (London) Ltd. 
were the first to perfect and 
introduce electrical weighing. 
Their unique knowledge and 
experience are freely at your 
service to survey any weigh- 
ing problem. 


ELEGTRICAL 


Weighing 














means 


E|LIOTT 





CRANES - WEIGHBRIDGES - STORAGE TANKS 
HOPPERS - BINS ETC. ETC. 


INDUSTRIAL WEIGHING DIVISION: ELLIOTT BROTHERS (London) LTD 
CENTURY WORKS LEWISHAMLONDON S.E.13 Telephone TIDEWAY 1271 


A MEMBER OF THE By ELLIOTT-AUTOMATION GROUP 
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AIR COMPRESSORS 


VERTICAL SINGLE-ACTING TYPE 


SINGLE STAGE. 100 LB. PERSQ.IN. 170155 CU. FT. PER MIN. 
60 LB. PER SQ. IN. 1 TO 380 CU. FT. PER MIN. 
TWO STAGE. 100 LB. PER SQ. IN. 200 TO 310 CU. FT. PER MIN. 





FOR PARTICULARS OF THESE COMPRESSORS AND FOR 
OTHER TYPES AND SIZES. 

TELEPHONE: IPSWICH 56124 (3 LINES) 

TELEGRAPH: ‘*REAVELL, IPSWICH ’’ OR WRITE TO:— 


REAVELL & CO., LTD. 
IPSWICH - ENGLAND 
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Designed to 
withstand shock 
loads, alternating 
stresses and 
vibration 





IT'S THE GENU/NE DOUGLAS, LAWSON 
'STANCHION PULLEY 


DOUGLAS, LAWSON AND COMPANY LIMITED 
BIRSTALL: LEEDS-ENGLAND 
Telephone : Batley 598 & 599 Telegrams : ‘“‘Pulleys’’ Birstall, Leeds 8G 
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[; ORT- Kinney 


HIGH 
PRESSURE 
BUTTERFLY 
VALVES 


3” to 72" BORE 50-125 Ibs. 
WORKING PRESSURES 









PUTO LLELLLUC CUCU 








Positive bubble-tight These valves are now being produced 


by us under licence from Messrs. 
ee S. P. Kinney Inc., Pennsylvania, the 
well-known blast furnace specialists. 
Over 600 Valves, sizes 6’ to 72’, have 


been supplied to American Waterworks 


synthetic rubber seating. 


Manual or automatic operation. 
and Sewer Plants, Atomic Energy Projects, 


Water, oil or gas. Chemical Works, Steel Mills, Refineries. 
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ROBERT CORT & SON LTD 
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CORT “250” VALVE 


Q new valve with a patented 

impamable seal guaranteed to function 
after Long periods without | 
alfeution 0% operation 







The Novel ‘O’ Ring seal ring arrangement was 
developed and is patented by the Grove Valve 
& Regulator Co., U.S.A. It is used in the Grove 
Seal ‘O’ Ring Steel Valves, which are used 
extensively in natural gas and oil lines 
throughout America and overseas. 


DYNAMIC FEATURES 


Full Opening tag 
Reversible in Line 


patina 


No Maintenance oe 
pe agit 


Operating Parts Completely Enclosed 





a = 
ae 
BP e 


Self-Cleaning Surfaces y 


Sediment-Free Ya 


Double Seal Forms Impassable Barrier 


aa Leaflet C.G. 10/58 


Easiest Wheel Operation SIZES 6’ to 24’ 
; WORKING PRESSURES 
Pressure Adds Sealing 250 Ibs. per sq. in. 


Water, Oil, Gas, Chemicals, etc. 
Streamlined In-and-Out 


* WE SHALL BE PLEASED TO LOAN ANY VALVE ON TRIAL 


READ] NG Tel: READING 55046(5 lines) Grams: CORTS READING R a Paes 
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Cut Maintenance Costs 


with Metrovick Oil Circuit Breakers 


~ 


Lasy Maintenance 


Speedy installation-unit supplied com- 


plete with only sub frame removed 


Small oil volume with generous clearances 





The single tank oil circuit breaker illustrated is mounted on 
a steel framework with triangular bracing. This framework 
allows ready access to the contact system from the rear, 
when the tank is lowered. This unit is designed for outdoor 
switching and transformer stations, but is equally suitable 
for indoor service where open type equipment is required, 
Breaking capacity — 750 MVA at 22 kV. 

1000 MVA at 33 kV and 44 kV. 

(ASTA certified) 


METROPOLITAN -VICKERS 


ELECTRICAL CO LTD TRAFFORD PARK MANCHESTER, 17 





An A.E.1. Company 


LEADING SWITCHGEAR PROGRESS 


20, 1959 








F/A 707 








BIRMINGHAM 
Scapa Works 
Langley Green 

Oldbury, Birmingham 


Tel: Broadwell 1611 
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Frederick Road 
Pendleton 
Salford 6 


MANCHESTER 


Tel: Pendleton 2481 


PROFILE CUT 


e Large capacity 


e Keen competitive | 
prices : 


THE 


ENGINEE 


meted 


e Comprehensive 
stocks of plate 


LIMITED 


SHEFFIELD 
Scapa Works 
Wadsley Bridge 
Sheffield 6 


Tel: Sheffield 344391 


Also at Newcastle, Bedford, Cardiff, Bow, Coventry etc. 


A Le ee. INDUSTRIES 


i 


Gro v P 


R 









LONDON 


Scapa House 
Park Royal Road 
London N.W.10 


Tel: Elgar 5811 


Carm FAN FY 





RIVLINK 


The SUPER BELT 





Made in RUBBER FABRIC 
Least Stretch—Longest Life 


Each Link a Complete Unit 


Detachable and Adjustable 








RIVLINK BELTS LTD. 


NORTH STREET 
MANCHESTER 11 


OPENSHAW 
Telephone: EASt 2302 


BY | 


THERMOSTATIC 
VALVES 


for 
CONTROLLING 
STEAM SUPPLY 
TO HOT WATER 
CALORIFIERS. 
Etc. 
The 


HORNE 
ENGINEERING Co. Ltd. 


35 PITT STREET, GLASGOW 








BRETT PATENT LIFTER C2. 


89038 l IVENTRY 











Boilerine Ltd. 


Manufacturing Chemists 


Boilerine 
Descaler For Steam Boilers 
Torrefine 
Bottle Washer 
Torrefine Cream 
For Glass Lined Tanks 
Organic Rosseline 
Domestic Boiler Descaler 
Chromium Polish 
Chromium Cleaner 
Torrefine Household Cream 
For Gas Stoves and all Domestic uses 
All enquiries & orders will receive prompt attention 
885a to 897 OLD KENT ROAD, LONDON, 
S.B.15, 
Telephones : NEW CROSS 0061-2 














ALLOTT BROS., 
and 
LEIGH LTD. 





ICKLES FORGE, 
ROTHERHAM 


Telephone: Telegrams: 
ROTHERHAM 4115-6 CHIMNEYS, ROTHERHAM 
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““HIGHFIELD FANCOOL”’ 
Announcing the introduction of an 
additional range to our existing ranges 


of standard gear unit products 





SINGLE REDUCTION 
GEAR UNITS 
to B.G.M.A. and 

BS. 3027 : 1958 Standards 


<q 4’ 6" & 8" Centres 













Designed in co-operation with 


British Gear Manufacturers 





Association & Engineering 

‘ : Equipment Users Association. 
Leipzig Fair, in the German Democratic Republic, will be more representative 
than ever this spring. 10,000 exhibitors from 40 countries are taking part, and 
visitors from all over the world are coming to see the displays and do business. 
What's your Line? Machine Tools? Glassware? Chemicals? Optical Instru- 
ments? Whatever it is, you'll find that Leipzig Fair is worth a visit! 


on morn LEIPZIG FAIR 


TECHNICAL FAIR and SAMPLE FAIR 


we? HIGHFIELD 
Favourable exchange rates. Through Travel Agents. Or full details about the GEAR & ENGINEERING Co. LTD. 


fares and convenient flights by KLM, Fair can be obtained from the Belfast, 

SABENA and LOT Polish Airlines. Edinburgh, Glasgow and Tyneside HUDDERSFIELD 
Tickets and information from leading Chambers of Commerce and 
Telephone : 4490 (3 lines) HUDDERSFIELD Telegrams : HIGEARS HUDDERSFIELD 











LEIPZIG FAIR AGENCY - Dept W4 - 127 OXFORD ST - LONDON WI —_— . : _ 


ARE YOU re-designing ? 











Very often our design engineers can improve the 
structural form of your castings, and at the 
same time reduce complexity and cut costs. 
That way you'll get cheaper, more sound 
casting of unequalled quality and 
accuracy. This technical teamwork ~~ 
can tackle a// your casting problems 


—and solve them. 





CASTINGS FROM A FEW 
OUNCES TO 10 TONS 


in phosphor-bronze, gun-meta!, aluminium- 
bronze, manganese-bronze, and light alloys 
Precision machined bushes and bearings 
Specialists in high-tensile aluminium- 
bronze castings, centrifugal - cast whee! 
bianks, shel! moulded castings, and chill-cast 
rods and tubes. Continuous.cast phosphor 
bronze bars up to 12 feet lengths. 


NON-FERROUS CASTINGS 
HIGH-DUTY IRON CASTINGS 
PRECISION MACHINED BUSHES AND BEARINGS 


T. M. BIRKETT, BILLINGTON & NEWTON LTD 
HANLEY AND LONGPORT, STOKE-ON-TRENT, ENGLAND 


Head Office: HANLEY, Phone: Stoke-on-Trent 22184/5/6/7. LONGPORT, Phone: Newcastle, Staffs 51433/4. 
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CAN YOU ADEQUATELY 


insure your drawings 

and specifications 

against loss ? 

The real answer is to record 
them PHOTOGRAPHICALLY 
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E. N. Mason & Sons Ltd., of 
Colchester, produce 

special equipment for 

that purpose. 


May we send you details of the BARCRO ALL METAL CAMERA AND 
PROJECTION UNIT? BARCRO can eliminate the need for drawing 
storage, can produce photo-tracings with ink line density from pencil 
originals and can reproduce to any size on any photographic material. 


THE PHOTOGRAPHIC DIVISION 


E. N. MASON & SONS LTD., ARCLIGHT WORKS, COLCHESTER, ESSEX. Tel. Colchester 5191 


and at LONDON GLASGOW MANCHESTER BIRMINGHAM SHEFFIELD LIVERPOOL LEEDS and BRISTOL 
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Alafior grid flooring as installed over che de-sludging 
valve chambers of the sedimentation tanks at Derby 
Corporation reconstructed sewage disposal works. 
Consulting Engineers: Messrs. J. D. & D. M. Watson 
Photograbh reproduced by courtesy of Mr. M. L 
Francis, F.R.1.C.S., M.jA.Mun.€., Borough Engineer 


nia Surely 







‘ALAFLOR’™ 





is a must 


When specifying Alaflor extruded aluminium 
flooring and treads of three things 

you may be sure—Safety; Alaflor is 
spark-resistant and non-skid— 

Economy; Alaflor is non-corrosive— 
Weight; Alaflor combines outstanding 
strength and rigidity with 

minimum weight. 








Send for this literature and make light of 
overheads underfoot. 





ARCHIBALD LOW & SONS LTD 
HOME & OVERSEAS SALES OFFICE: 
143 Sloane Street, London S.W.!. Tel: Sloane 6178 
HEAD OFFICE & WORKS: , <3 
82 Merkland Street, Partick, Glasgow W.I. Registered Trade Mark, British Patent No. ey 
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= tool corporat 


lo-lift folding and 


bending machines 


A simplified form of machine, for use where all the features of our Universal 


» 


Folders and Benders are not required. It is of rigid all-steel construction and is 


available for plates 3’—1" thick. Pneumatically operated toggle clamping 


mechanism is provided. We shall be glad to send you a detailed booklet on request. 


ISA machine 


17, Lynedoch Crescent, Glasgow, C.3. vovazas 65869 


58, Victoria Street, London, S.W.1. VICTORIA 2106 
2, Sir Harry’s Road, Edgbaston, Birmingham, 5. CALTHORPE 2541 
The Building Centre, Brunswick Terrace, Leeds, 2. LEEDS 25250 
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WRITE FOR DATA SHEETS TO DEPT. A.7 


ANDERTON 
SPRINGS LTD., 
BINGLEY 


Tel.: 2388, 2351 & 2226 
Grams: CIRCLIPS, BINGLEY 


LONDON OFFICE: 
SICILIAN HOUSE, W.C.! 
Tel: Holborn 515! 


CIRCLIPS 












Anderton 









A.1.D.,A.R.B.. LEV. approved 









eg ° — 


J. W. TEALE, LTD., 
OLDCOTES, WORKSOP. ..... .. 
Phone: North Cariton 289 “=. 





TEALE’S 


FOR 
MECHANICAL HANDLING 
PLANT 





VALVE 
MOTORISATION 
by ROTORK 


Rotork electric actuators can be operated 
by push button, or automatically from 
any distance. 

The ‘Junior ’’ model illustrated (type 
1F) will operate any valve with a handwheel 
which a man can close with one hand. No 
modification to the valve is needed. 

A worm and spur type reduction gear 
box, grease packed and totally enclosed in 
a weatherproof case, is driven by a smail 
universal type motor suitable for 200-250V. 
A.C. single-phase supply. 

Examples of typical sluice valve applica- 
tions are: 4” at 2,000 p.s.i., 1” at 400 p.s.i., 
2” at 125 p.s.i., and 3” at 30 p.s.i. 

Full information about this and other 
Rotork actuators supplied on request. 


ROTORK ENGINEERING CO. LTD 
BATH - Telephone: 64558 








OIL SIGHTS FOR 
MACHINE TOOLS 



































Accuracy to finest limits is 
automatically expected of every 
Rotherham product. The type of 
Oil Sight for Machine Tools illus- 
trated serves to strengthen this 
confidence in Rotherham quality. 
This pattern is threaded }” B.S.P. 
Other sizes may be quoted for in 
production quantities. Remem- 
ber us also for brass T, Y, 4-Way 
and Elbow Pieces, Brass Taps of 
all kinds, Brass Grease Cups 
Winkley Oilers, etc. 


§ 
oF covENT® 


ROTHERHAM & SONS LTD. 
COVENTRY. Tele : 64/54 
PRECISION MANUFACTURERS SINCE 1750 
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Yes 


it is rather a precious object, fit for 
glass-case admiration. It’s a copper transformer cooling 
coil, a real work of industrial art. We made it. 
Lee & Wilkes Ltd. We make pipes and pipelines, plate and 
sheet products, extruded sections. We do Argon 
arc welding. We manipulate tubes and coil coils. 
Name your metal. Name your job. We can do it quickly, 
properly. Remarkably sane about cost, too. 


and Rio 


specimens of our work in the British Museum — they're 
masterpieces, but not museum-pieces, and they're 
efficient units of industry that don’t need protection 
behind glass or behind anything. The R.A. might 

reject works by Lee & Wilkes, but they’re A.I.D. and 
A.R.B. approved, and that means far more to you. 
Send for our leaflets. 


you won’t find 





LEE & WILKES LIMITED 


Smiths in any metal 


PRIORY COPPER WORKS, 
BREWERY STREET, BIRMINGHAM, 6 


Phone : ASTon Cross 2005-6-7 (P.B.X.) 
Grams: Kettle, "Phone, Birmingham 


SPINNING, TOO! In any metal 
up to 7 ft. diameter blanks. Accuracy © 


to + ‘005. 
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BROTHERHOOD 


VERTICAL AND HORIZONTAL 


STEAM TURBINES 


Wide range — all types. 
Over 50 years’ experience. 
Scores in hand— 
thousands in service. 





BROTHERHOOD 
VERTICAL AND HORIZONTAL 


COMPRESSORS 


Air, Gas and Refrigerating, 
The widest range in the British 
Empire—made to suit your 
requirements. 

Thousands in service. 





BROTHERHOOD 


GENERATING SETS 


Turbine driven up to 11,000 KW. 
Engine driven up to 340 KW. 
Many in hand, hundreds in 
service. 





BROTHERHOOD 


COOLING TOWERS 


All types. 
Nearly 50 years’ experience. 





also Manufacturers of all kinds of 
PLANT TO CUSTOMERS’ OWN DESIGNS 


WHY NOT SEND YOUR PROBLEMS TO US? 


We shall be pleased to investigate them confidentially 
without commitment 


é 





in Bi. 
COMPRESSOR & POWER PLANT 
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MACHINE CUT 
GEARS 


We guarantee the teeth of all wheels cut 
by us to be correct, and all work is examined 
and checked before being despatched. Each 
gear wheel of a pair is run in correct 
relative position to the other in a special 
gear-testing machine. No perceptible back- 
lash is allowed in our gearing, and thus we 
can ensure very silent running. 


Our booklet “MACHINE CUT GEARS” 
contains much information of interest and use 
to engineers. A copy will be sent on request. 





SPUR WHEELS , WORM GEARING SPIRAL WHEELS 
BEVEL WHEELS RACKS FIBRE PINIONS 
e * 
The Abbot Engineering Co. Ltd. 
22 SMITHHILLS PAISLEY 
Telephone : PAISLEY 4272 Telegrams : “‘ ABBOT, PAISLEY ”’ 

















Here is the new type 
LINDEMANN Scrap Baler 
for 12” 12” bales. 


This new ‘‘Sodre”’ baler 
can also produce 
16” « 12” bales. 


High Output. 








Sole Agents in the British Isles MOFFAT & BELL LTD. 170 Piccadilly, London, W.1. Telephone: Hyde Park 9551 
466 Royal Exchange, Manchester 1. Telephone: Deansgate 5/31 


LINDEMANN KOMMANDITGESELLSCHAFT DUSSELDORF - GERMANY 
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ENGINEERING ALLOYS 


“DELTA” =™ 


— 
rade Mark) 





BRONZE, 


BRASS, YELLOW METAL, 


NAVAL BRASS, COPPER, &c. 





EXTRUDED METALS 


ORIGINAL AND LARGEST MANUFACTURERS : 


THE DELTA METAL COMPANY LTD. 
LONDON ano BIRMINGHAM 


Feb. 20, 1959 








DOWSON & 





ALMA WORKS - 


HIGH EFFICIENCY ‘TARGET’ 


—Gas Burners for all purposes 








LEVENSHULME 
Telephone: HEATON MOOR 6251 (5 lines) 


Many new gas burner applications are 

ible by the introduction of ‘‘Target’’ gas 
burners. In this system, air and gas are in- 
timately mixed producing pencil flames of 
high intensity which require no additional air 
for combustion. It is therefore suitable for 
use in the open or in closed combustion 
spaces. The velocity of the mixture issuing 
from the jets promotes turbulence and high 
rates of heat transfer. The burner consists of 
multiple jets which can be arranged to suit 
any flame pattern. 

Write for Bulletin GBI 


MASON LIMITED 


MANCHESTER 
Telegrams: Gasify, Manchester 19 





SPURS 


BEYELS 


WORM 
WHEELS 


HELICALS 


CHAIN 
GEARS 


Complete 
Supply 


Cutting only 


General machine castings made to customers’ patterns. 
Send your enquiries to 








WORMS 


SCREWS 


SILENT 
GEARS 


CHANGE 
GEARS 


All materials 
standard 
pitches to 

7ft diameter 


Low prices for planing, boring, turning, screweutting 


GREENWOOD’S STANDARD GEAR CUTTING CO. LTD., 


New Bond Street, Halifax. 


Telephone : Halifax 5217/8 


Telegrams: ** Gears.”’ 











I hinking about Aluminium Wire? 






ALUMINIUM WIRE & CABLE CO. LTD 


Britain's Largest Manufacturers of Aluminium Wire & Conductors 
PORT TENNANT, SWANSEA, GLAMORGAN 
2 ST. JAMES’S SQUARE, LONDON, S.W.1 Telephone: TRAfalgar 6441 

and at 13 Colmore Row, Birmingham, 3 Telephone: Central 2407 


Sales Office 


Discerning manufacturers of wire products have 


Head Office and Works 


AWCO in mind when seeking supplies of 


aluminium or aluminium alloy wire. They know 


that AWCO’s policy of rigorous 
control and inspection at 
all stages of production 


guarantees a satisfactory product. 


AWCO make dependable aluminium 


and aluminium alloy wire 














AP52 
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On the plant recently installed by Simon Handling The collector in the centre is a 4-compartment model 
Engineers, Ltd., for Imperial Chemical Industries, Ltd., 126in. automatic bag filter. This handles the exhaust 
Clitheroe, Tilghman automatic bag filters were chosen volume continuously and does not require shutting 
to remove and contain the very fine oxide powders down for removal of accumulated dust from the filter 
from various mixing, pelletising and process handling tubes. The other two collectors are semi-automatic 
points, etc. plants in which the filter tubes are automatically cleaned 

The installation is shown in the photograph above. each time the exhaust fan is shut down. 


Tilghman’s specialise in designing 

lants to suit specific requirements. ; 
If you have a problem involving TILGHMAN S LIMITED 
ean aed age in ay = A member of the Staveley Coal and Iron Co. Ltd. Group 

e pleased to adv you. 


BROADHEATH ALTRINCHAM CHESHIRE 

LONDON OFFICE : 1 Chester Street, S.W.1. 
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“a... new shaft-mounted 
TORQUE-ARM 

speed reducer giving 
90%, greater capacity. 
Transmits 60h.p. at 100r.p.m. 


The addition of yet another size to the Torque-Arm range 







brings all the advantages of shaft mounting to your larger drives. 
Even this No. 8 size needs no foundation, no sliding base, 

and time wasted in lining-up is eliminated, because this speed 
reducer is shaft mounted. With a stock Taper-Lock V-drive, 


you then have a compact power unit fitted in a few minutes. 


enner 


y J. H. FENNER & CO. LTD - MARFLEET - HULL 


SEND TO YOUR NEAREST BRANCHES AT: BELFAST, BIRMINGHAM, BRADFORD, BRISTOL, BURNLEY, CARDIFF, GLASGOW, 
FENNER BRANCH HULL, LEEDS, LEICESTER, LIVERPOOL, LONDON, LUTON, MIDDLESBROUGH, MANCHESTER, 
FOR LEAFLET 516/19 NEWCASTLE-ON- TYNE, NOTTINGHAM, SHEFFIELD, STOKE-ON-TRENT. 


LARGEST MAKERS OF V-BELT DRIVES IN THE COMMONWEALTH 
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See what Fescol can do 


Here’s the perfect before and after story of the Fescol process. The ram on my 
left is untreated, and has become corroded and pitted by wear and corrosion, 
in this condition it has reached the end of its useful life. Now look at the other 
ram, it was just the same before it was ‘ Fescol’-ised and now it will retain 
its new look almost indefinitely. That’s because the nickel or chromium 
protection provided by the Fescol process withstands wear and corrosive 
attack being an even harder, more durable surface than the original metal. 
The process has proved so successful in the salvage of worn rams that now we 
have them treated before installation. Then we more or less forget about them. 


FESCOL LIMITED - NORTH ROAD - LONDON N7 


BRANCH WORKS: PORT GLASGOW, HUDDERSFIELD AND BROWNHILLS, WALSALL 
Established 1920 
Sole Licensees for Australasia : De Havilland Aircraft Pty. Ltd., Milperra Road, Bankstown, N.S.W. 
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Express Delivery 


750-ton press, Firth Derthon Stampings Ltd, 


CUT COSTS WITH... aa ia 
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Massey trimming presses of the Tie-bolt} type are robustly 
constructed and give continuous service with minimum 
‘downtime’. They are arranged for push-button control 
within easy reach of the operator. Massey patented air 
operated friction clutch provides a very high controlled 
torque capacity. The main and auxiliary rams are 
accurately guided by adjustable slides and the 

lubrication is entirely automatic. 


Massey designs include :— 


Steam and Compressed Air Hammers, Pneumatic Power 
Hammers, Friction Drop Hammers, Double-acting Steam 
and Compressed Air Drop Hammers, Forging Presses, 
Trimming Presses, Tyre Fixing Rolls 


OPENSHAW MANCHESTER ENGLAND 


MAKERS OF THE WORLD'S 
GREATEST RANGE OF FORGING PLANT 
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OUR COMPANIES: Altenessener Bergwerks-AG Essen-Alten- 
essen - Hoesch Bergwerks-AG Dortmund: Hoesch-Westfalenhitte 
AG Dortmund:Hoesch Walzwerke AG Hohenlimburg: Zweignie- 
derlassung Werk Federstah! Kassel-Dorken AG Gevelsberg i. W.- 
Dortmunder Drahtseilwerke GmbH Dortmund:Schmiedag AG 
Hagen i. W.-Zweigniederlassung Werk Ruegenberg Olpe i. W.- 
Schwinn AG Homburg/Saar-Trierer Walzwerk AG Wuppertal- 
Langerfeld und Trier: Maschinenfabrik Deutschland AG Dortmund: 
Hoesch Rohrwerke AG Hiltrup und Hagen i. W.-Becke-Prinz 
GmbH Dortmund und Hemer-Rheinischer Vulkan Chamotte und 
Dinaswerke mbH Oberdollendorf/Rhid.-Hoesch Eisenhandel mbH 
Dortmund:Hoesch Reederei und [Kohlenhandel GmbH Essen- 
Altenessen - Hoesch Diingerhandel GmbH Dortmund - Hoesch 
Export GmbH Dortmund: Hoesch Limited London: Hoesch Italiana 
SpA Mailand-American Hoesch Inc New York-Industriewerte AG 


Dortmund 


ENGINEER 
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PRODUCTION PROGRAMME : Coal, Coke and all by-products: 
Rolling mill products of every kind, hot rolled, cold rolled and 
drawn:Commercial quality steels-High quality steels-Free cutting 
steels in the well-known Hoesch-Autax qualities, black and bright 
drawn: Permanent way material-Steel sheet piling- Drawn lron- and 
Steel wire of every kind- Springs of every kind: Forgings and pressed 
parts of every kind for the motor industry, for building and mining 
industries and machinery -lron castings up to 3 tons: Special castings: 
Sphaero-castings: Grinding media-Wire netting and wire cloth 

‘* Agil’’ welded electrodes: Wire ropes-Cold rolled strip in all 
qualities and surface-finishes:Strip in coils up to 1330mm.: Plates 
and medium plates-Commercial sheets-High quality sheets 

Welded gas-, water- and oil-pipes: Welded boiler tubes: Welded 
precision tubes-Electrical conduit tubing:Steel tube column: Both 
sides Hoesch spirally welded tubes: Hoisting gears -Coke oven equip- 
ment: Switches and crossings of every kind-Heavy duty machine 


tools, including the largest types. 


HOESCH WERKE AG DORTMUND 





Please send enquiries to:—-HOESCH LTD. 30/32 GRAY’S INN ROAD, LONDON, W.C.1 Telephone: CHAncery 2068 


. 
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Distington - Goodman 


BELT CONVEYOR STRUCTURE 


— increases belt life 

— reduces installation costs 
— increases capacity 

~ almost eliminates spillage 
— inexpensive 


INTERMEDIATE STAND CONVENTIONAL STRUCTURE The longitudinal members of this 
(Adjustable for height) , rent : : 

‘ G conveyor structure consist of 3” 

dia. steel ropes in tension. 

The connections at the ends 

ROPE STRUCTURE i 

ees of each troughing idler shaft are 
y;:., 178-0 sq. in. “vy 
HONS SSE hinged. These basic features 
provide a resilient conveyor 
which is easy to stack, transport 


Greater conveying capacity 
obtainable by increased troughing ancl install — a conveyer in which 


TYPICAL ANCHORAGES wollte toad 
impact damage to the belt as it 

passes over the idlers is greatly 
reduced. The belt is easy to 

train. The bottom belt is in 

full view and there need not be any 


concealed rubbing between belt and structure. 


IISTINGTON 


DISTINGTON ENGINEERING COMPANY LIMITED 


sce 
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HIGH QUALITY HEAVY DUTY LATHES 
FOR THE MODERN MACHINE SHOP 

















Swing over bed 


The illustration below shows two Swift ‘‘C’’ type lathes “Length of bed i a we we lal 
installed in the machine shops at Babcock & Wilcox Ltd., Min. between centres Re 6’ 3” 9’ 3” 9’ 9" 
Renfrew. These lathes have adequate power, rigidity, and 
wide range of spindle speeds to take full advantage of carbide Swing over saddle... oa 17}" 224" 284” 
tools and for heavy duty cutting with high speed steel tools. : 

Swing in gap (if required) ... 4’ 0” 4’ 6” 5’ 0” 


The Swift ‘‘C’’ type lathe is built in three sizes shown opposite. 


H.P. recommended for average 


GEORGE SWIFT & SONS LTD. ne deg oe eee 15 20 25 


HALIFAX . ENGLAND * Beds can be supplied to any length. 




















Sales & Service for... D R UT | od ON D a \ SsOoOU ITH ... the British Isles 


DRUMMOND-ASQUITH (SALES) LTD., KING EDWARD HOUSE, NEW ST., BIRMINGHAM 
"Phone: Midland 3431 (7 lines) "Grams: Maxishape, Birmingham. Also at LONDON : ‘Phone : Trafalgar 7224 (5 lines) and GLASGOW : ‘Phone: Central 0922 


¢ 
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ALLE 


BALANCED OPPOSED 


COMPRESSORS 


The long established high quality of Alley Compressors is combined in these machines with 
the known advantages of the horizontally-opposed design. 


COMPACTN ESS > Intercooler lies below motor. Motor is built on. 
BALANCE : No horizontal or vertical out-of-balance forces. 


FREEDOM FROM VIBRATION 


Can be installed on a minimum foundation— even on an upper floor. 
The unit is complete— intercooler and oilcooler incorporated — ready for bolting down. 
Range of single and two stage machines up to 10,000 c.f.m. 


A corresponding range of VACUUM PUMPS is available with displacements up to 12,000 c.f.m. 


ALLEY & MACLELLAN (POLMADIE) LTD., 
GLASGOW, S.2. 


Licensed to manufacture Gas Compressors to the designs of 
Clark Bros. Co., Olean, U.S.A. 





THE ALLEY B/L STEAM ENGINE: 4 high class range of single and two 


cylinder engines of compound and non-compound type, with outputs 
ranging from 40 B.H.P. to 750 B.H.P. 
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Steel Structures 





A. « J. MAIN « CO. LTD. 


CLYDESDALE IRON WORKS, 
POSSILPARK, 
GLASGOW, N.2. 


TELEPHONE: POSSIL 838! 


CALCUTTA CHITTAGONG 


THE 


VINCENT HOUSE, 
VINCENT SQUARE, 
LONDON, S.W.1. 


TELEPHONE: VICTORIA 8375 


ENGINEER 


NAIROBI fr 











GEARED T0 


THE WORLD’S 


INDUSTRY... 


Whatever your transmission problems 


we design gears 


for any power—any speed. 


More than 50 years of specialised experience 


at your service. 


THE POWER PLANT COMPANY LIMITED 


WEST DRAYTON, MIDDLESEX TEL: WEST DRAYTON 2626 (4 lines) GRAMS: ROC. WEST DRAYTON 
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NON - FERROUS 


CASTINGS 
off note type - 


4 


No matter whether your requirements are for 
a few castings weighing up to 2 tons or more, 
or for repetition batches, we can meet all your 
requirements for quality, price and delivery 

We cast in all usual alloys including phosphor 
bronze, gun metal, aluminium bronze and 
manganese bronze, ‘‘Monel’’ metal etc. Send 
us your enquiries. 


CHARLES CARR LTD. 
ncorporoting THE MOM-FERREOUS CASTING CO. (B'HAM) LTD 
GROVE LANE - SMETHWICK 40 - BIRMINGHAM 
TEL: SMETHWICK 1231-2-3 





LONDON OFFICE— 
56 HOLBORN VIADUCT, E.C.1. CITY 3826-7 
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CLAYTON indicators 


wherever 


indication 
of rotary movement is required 





Illustrated above is Model 801 (4” dia.) 
Other Models areavailable ranging from 24” to94” handwheels. 
Various ratios and dials can be supplied. 


Illustrated booklet on request 






HEV ACtL i ENGINEERING COMPANY 


CANNHALL WORKS - CANNHALL ROAD - LEYTONSTONE 
LONDON + E.11 TEL: MARYLAND 3527 








BOLTS, NUTS, SPECIAL FASTENINGS 








Whatever your fastening problem, | 
Wiley can make a bolt for it—and | 
a nut too— 
ask them! 





JAMES WILEY & SONS LTD., DARLASTON 
Telephone: James Bridge 2692 








M.W.56 
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Built for a new 
process plant this 


large heat exchanger 





weighs over four tons. 





This small cabin 


cooler, used in jet 





YOULL “ot aaron 


OR SMALL 


| 


aircraft, weighs less 
than four lbs. 





it’s all the same 
to Marston’s 


Size and weight are no problems for Marston’s 

when it comes to heat exchanger equipment. 
Radiators, oil coolers or air heat exchangers — the 
Marston range is unrivalled. So is their experience. 
Used in the finest cars, the most advanced aircraft, 
and the vital branches of industry, Marston products 
combine high efficiency with outstanding reliability. 


For assistance on any problem connected 


with heat exchangers, get in touch with 


MARSTON EXCELSIOR LIMITED 


(A subsidiary company of Imperial Chemical Industries Limited) 


FORDHOUSES - WOLVERHAMPTON 


MAR 207 
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For magnified 
output... 


use mechanical 
tubing 


A great deal of time, labour 
and materials are saved when 
mechanical tubing is used, partic- 
ularly when manufacturing rollers 
and ring-shaped machined parts. 
We carry large stocks of tubing in many sizes 
and lengths with either large or smail diameters. 
They are available in various finishes and are 
obtainable suitable for machining. 
Write for further details so that we may send you 
a booklet listing the varied types and sizes of 
tubes we stock. 
IMMEDIATE DELIVERY IN MOST CASES. 


Markland Scowcrogt 


LIMITED 
BROMLEY CROSS, Nr. BOLTON 
Telephone: EAGLEY 600 (5 lines) 





MII9 








Keadby Lock Swing Bridge 
MOVING SPAN 


and 


OPERATING MACHINERY 









Main Contractors: 
Messrs. Wellerman Bros. 


County Surveyor: 
C. K. Tallack, Esq., 
M.1.C.E., M.1.Mun.E. 


Contractors to H.M. Government Departments. 
Crown Agents for the Colonies. British Railways 
(British Transport Commission), etc., etc., Bridge 
and Constructional Engineers, Manufacturers of 
Mechanical Grabs, Pressed Steel Troughing and 
Sheet Metal Equipment, Steel Stock Holders. 


JOSEPH WESTWOOD & Co. LTD 


NAPIER YARD, MILLWALL, LONDON, E.14. Phone: EASt 1043 


Consulting Engineers: 
° Messrs. Wilton & Bell 
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LOVERIDGE LTD 


151-153 BUTE STREET, DOCKS, CARDIFF 


Manufacturers of High Class 


TACKLE BLOCKS 


CRANE BLOCKS 


& PATENT SNATCH BLOCKS 
for Wire Rope 





Telephone: CARDIFF 23641 














FLEXIBLE 
% The Fitting of Unions & 
M E T A L L j C C2 » Couplings a Speciality 


Makers of Flexible 
T U B | N G Metallic Tubing for 
Steam, Oils, Exhaust, 
Air, Water, Gas, 
Grain, Suction, Elec- 


for All Temperatures ‘ 
P tric Conduitand other 


10 TON ~<ag and Pressures. yy purposes 
ROLLER TURNTABLE , 


* a 
— = AZ 


Bee || apportex Lp. 











A LAA EAH dhe Abboflex Works, Walnut Tree Close, Guildford, Surrey. Tel: Guildford 5893 

















-- for roller gear of quality 





We design and manufacture : 


@ Equipment for Coke Ovens, Blast 
Furnaces and Open Hearth Plant. 


® Rolling Mills for Ferrous and 
Non-Ferrous Industries and Roll- 
ing Mill auxiliaries. 


@ Plate work, Pressure Vessels, Bed 
Plates, etc. Designers and Manu- 
facturers of Special Equipment for 
the heavier industries. 


We shall be glad to quote against your 
requirements and specification of any 
of the above equipment 


Rollers, solid forged, diameter 


Roller Gear for 48 Mili b 
24°, weight II tons each. 


Photegraph by kind permission of The English Steel Corporation Ltd 


8. THORNTON LTD. | ENGINEERS & CONTRACTORS 


TURNBRIDGE - HUDDERSFIELD Telephone: 7541 /2/3 
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Thermal insulation standards 









and the 
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As engineering becomes more and more closely linked with 
building construction, engineers will find 
an increasing need for helpful information on 
The Thermal Insulation (Industrial Buildings) Act 1957. 
A special supplement dealing with requirements arising 
from this Act, has now been added to our standard publication, 
‘*Plasterboard’’—a most valuable work of reference in itself. 
This supplement explains the clause dealing with 
Thermal Insulation Standards for Roofs. It also indicates how 
° these standards can most adequately and cheaply be met by 
two straightforward forms of insulation, i.e. with 
Insulating Gypsum Plasterboard alone or with plain Gypsum 
Plasterboard in combination with a mineral or glass wool backing. 


FOR COPIES of this booklet, containing the special supplement, please write, stating the number of copies you require, to: 


THE GYPSUM PLASTERBOARD DEVELOPMENT ASSOCIATION, G.P.O. BOX 321, LONDON, W.1 
ENG 2 
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siege Water treatment problems come in all shapes « sizes 


For more than fifty years Paterson have been solving a utmost economy. With these ends never out of sight, Paterson 


eee ns ame multitude of water treatment problems, some for municipal have produced plant to treat water for use in as many ways as 
a 3 edhe be undertakings, others for industry, many for organizations could conceivably be needed. Softening, filtering, clarifying, 
ee ee abroad. Not all these have been straightforward, and only a purifying — Paterson plant does all this, and much more. 
AS few have resembled others. But they all had in common a That's why, whatever the shape or size of your water treatment 


demand for a solution that combined absolute efficiency with problem, it’s certain... 
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... to be solved by alerson plant for pure water 
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The Paterson Engineering Co. Ltd., 129 Kingsway, W.C.2. Tel. HOLborn 8787 


After seeing this TANGYE 
1,000 tons press 








My lads 
will make this 


TALK 


Hydraulic Power, harnessed by Tangye 
Limited, and tailored to suit the job in 
hand, can be manipulated with a finger- 
tip control that belies the great weights 
and pressures involved. If the problem 
is high tonnage loads to raise, move or 
compress (and hydraulic power gives 
the answer), we always try to make 
Tangye Hydraulic Power give a little 
something better. 











TANGYES LIMITED 


HYDRAULICS DIVISION 


SMETHWICK - BIRMINGHAM 


AD No. 57 
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THE DEFENCE WHITE PAPER— 1959 


Since 1957 Britain has been concentrating on measures 
to prevent rather than to wage war—a defence policy 
framed to cover a period of five years. The Defence 
White Paper presented to Parliament last week is thus 
merely a report of the progress made during the past 
two years in implementing the plan and from the Govern- 
ment’s point of view it is very satisfactory. Despite the 
greatly increased cost of new weapons and equipment 
and substantial increases in pay and pensions the defence 
budget for 1959-60, allowing for £12,000,000 to be 
received from Germany, has been kept at round about 
the £1500 million level and is only £8,000,000 higher than 
the revised estimated expenditure for the current year. 
There is also much cause for satisfaction in the recruiting 
figures. The figures for all three Services last year suggest 
that the most important new feature of the defence plan 
is now likely to be achieved—the abolition of National 
Service by 1962. Indeed, the six- and nine-year engage- 
ments produced 22,000 recruits for the Army in 1958 
compared with only 4900 in 1957, with proportionate 
increases for the other two Services. This has induced 
the Government to increase the planned strength of the 
Army from 165,000 to 180,000—a figure which is probably 
nearer the ceiling originally asked for by the C.L.G.S. 
The White Paper indicates that there is now better 
provision for the protection of the colonies and 
other overseas territories, but leaves us unconvinced that 
Britain is “‘ continuing to play her part in the collective 
defence of the free world.”’ Russia has no intention of 
committing suicide. But she appears to be aiming to 
dominate the under-developed countries and in the event 
of a local war overseas, her immense submarine force 
might well be used in attempts to cut the Atlantic life- 
line and so induce N.A.T.O. to call a halt to any exten- 
sion of hostilities. This is the kind of war in prospect 
—a war fought almost, if not entirely, at sea and without 
the H-bomb. Can Great Britain leave to the United 
States Navy the main responsibility for protecting her 
trade routes on the wide oceans ? 

Mr. Sandys begins his report with a reference to the 
modernisation of the Fleet, but gives no new information. 
Two of the four guided missile fleet escort vessels of 
destroyer type, ordered three or four years ago, are to be 
laid down in the near future and the surface-to-air “* Sea- 
slug” and “* Seacat ” guided missiles respectively are to 
provide the Navy’s future long-range and short-range 
anti-aircraft armament. The Westland * Wessex ” heli- 
copter is to be the Navy’s main anti-submarine aircraft 
and preparations for constructing Britain’s only nuclear 
submarine—H.M.S. ‘* Dreadnought *—are proceeding. 
The ‘“* Blue Streak’ rocket is regarded as the missile 
best suited to British needs—a wise decision as an 
alternative to the very costly ballistic rocket submarine. 
But we are still of the opinion that surface ships partly 
armed with the 1500-mile solid-fuel ‘* Polaris’ will in 
due course provide a safer and more effective deterrent— 
and also render this country less liable to bombardment. 


The re-equipment of the Army makes satisfactory 
progress. During 1959 half the Army will have the F.N. 
rifle and deliveries of the “ Stirling” sub-machine-gun 
will be almost completed. A more advanced version of 
the “ Thunderbird” is being developed. Other new 
weapons under development include air-transportable 
anti-tank weapons, tracked vehicles, bridging equipment 
and short-range nuclear weapons. Apart from glowing 
accounts of the efficiency of the “* Vulcan ” and ** Victor ”’ 
bombers, the White Paper gives clear evidence that the 
carrying capacity of the R.A.F. transport is to be sub- 
stantially increased. “ Britannias”’ will be in service 
this year for long-range movement, thus releasing the 
‘ Hastings ” for the tactical transport role. Long-distance 
air-freighters, for carrying bulky equipment, are being 
ordered ; and the number of tactical freighters, suitable 
for dropping parachutists is also being increased by a 
military version of the Armstrong-Whitworth “ Argosy.” 
For shorter range transport, ‘Twin Pioneers” are 
coming into service, to be followed later by Bristol 
“192” helicopters. Finally it is very satisfactory that 
great importance is now being attached to improving living 
conditions and providing suitable accommodation. More 
than 1000 new married quarters were completed during 
1958 and it is planned to start on 4000 more during the 
coming year. 


AIR FARE DIFFERENTIALS 


International discussions were resumed in Paris on 
February 16, 1959, in an attempt to resolve the question 
of the fares to be charged on the jet aircraft now entering 
airline service. A conference on the same subject held in 
Nice in the latter part of last year ended in deadlock 
because the carriers were unable to agree. A minority 
pressed for higher fares for the jets but the majority was 
opposed to the idea, on the ground that the jets will be 
no more expensive to operate than the earlier propeller- 
driven types and, indeed, that they represent the inevitable 
next step in technical re-equipment of the airlines which 
should, in due course, lead to a continuation of those 
reductions in fares which have made a fundamental 
contribution to the expansion of air transport since its 
earliest days. The United Kingdom has strongly sup- 
ported the case for a fare differential in favour of turbo- 
props, at least for shorter-haul routes, but it may be that 
this country will have to give way on this point in the 
interests of achieving that agreement on fares which is 
essential to international airline operations. 

A jet/turbo-prop fare differential would unquestionably 
be in the interests of the British tax-payer, of all airlines 
which have bought turbo-props, of the British (and 
possibly Russian) aircraft industry, and of Lockheeds in 
the U.S.A. The British tax-payer is particularly inter- 
ested because he has invested many millions of pounds 
in the development of turbo-prop transports and because he 
owns B.E.A. and B.O.A.C. which are amongst the world’s 
largest turbo-prop operators. A fare differential would 
probably remain of benefit to all these parties, anyway for 
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about the next ten years, in spite of the substantial invest- 
ment which some of them have now also made in jets. 
This benefit arises because jets could be operated profitably 
at a higher fare alongside turbo-props, but turbo-props 
are unlikely to be able to survive for long alongside jets 
if they have to operate at the same fares. With a differen- 
tial, an adequate financial return could be obtained from 
both jet and turbo-prop investments. Without a differen- 
tial, turbo-prop investments seem likely to give steadily 
deteriorating returns from now on. For those who have 
so far pinned their faith mainly on turbo-props, there is 
unlikely—at least for quite a long time—to be adequate 
compensation for turbo-prop losses from anything 
which they can now do to increase the return on such 
jet investments as they may have also made. It would 
be impractical, however, and in the long run against the 
best interests of the air transport industry as a whole, 
to try to get a fare differential for any restrictionist or 
protectionist reason. The whole pattern of development 
during the past forty years—in the march of progress 
towards progressively cheaper and larger-scale air trans- 
port—has been controlled by the evolution of the trans- 
port aeroplane, which has itself taken place in the wake 
of aeronautical research and development undertaken 
primarily for military purposes. The lowest fare and 
the best service to the travelling public achievable at any 
given stage of development, which has resulted from the 
policy of adopting the most advanced types of aircraft 
available, has always led to further expansion and progress. 
There is no reason to believe that it will not continue to 
do so. In the present state of the art, turbo-props 
could be developed with operating costs some 
10 per cent lower than those of equivalent jets. How- 
ever, in existing circumstances, where no advanced new 


long-haul turbo-props which are technically fully con- 
temporary with the new big jets have been ordered by 
the airlines, it will not be possible to establish in practice 
that turbo-props have significantly lower seat-mile costs 


than jets on long-haul routes. It seems necessarily to 
follow that any demand for the charging of higher fares 
for jets will be regarded as restrictionist and pro- 
tectionist by a majority of the long-haul carriers, now 
heavily committed to jets. On short-haul routes, the 
turbo-prop is in a somewhat more favourable position. 
But even in this class of operation, the picture is 
likely to be influenced by the pattern set on the long 
hauls and by the fact that the French Sud-Aviation 
“ Caravelle * short-haul jet is an exceptionally economic 
aircraft of its type. It looks therefore likely to 
be difficult, even on short hauls, to justify a fare 
differential in favour of turbo-props on any general 
basis. Indeed, the more promising way to obtain fare 
arrangements of this kind will probably be by negotiation 
on a route-by-route basis between the parallel carriers 
concerned. Most airlines, during the next few years, 
will have obsolete piston-engine equipment which they 
will not be able to sell at attractive prices and which they 
may therefore be glad to be able t0 use for lower-fare 
services. If turbo-props can be used on these services 
also, they should be in a strong position to exploit their 
competitive superiority over the piston-engine equipment. 

The discussion adds up, at first sight, to a gloomy 
picture for the short-term future of British aviation which 
is heavily committed to turbo-props. But the implica- 
tions of the situation must be faced. Instead of pressing 
for a general fare differential in favour of turbo-props, 
which the majority of operators over the world will 
certainly oppose, a more realistic approach to the problem 
may be adopted. An attempt may be made to persuade 
operators who have surplus piston-engine and turbo- 
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prop equipment that it is in their best interests financially 
to find a means of using this older equipment at lower 
fares—particularly on the shorter routes—‘ underneath ” 
normal-fare jet services. Or would jet operators object 
that such a proposal was, in fact, equivalent to a 
surcharge on jet travel ? 


RESTRICTIVE PRACTICES IN INDUSTRY 


There is nothing world-shaking in the report issued 
during the past week about an inquiry by the National 
Joint Advisory Council into “ Practices Impeding the 
Full and Efficient Use of Manpower.” It is summarised 
on page 313 of this issue. But though the report is dull 
and colourless it does serve to dissipate any impression 
that British industry is riddled through and through with 
restrictive practices obstinately maintained by trades 
unions in the mistaken idea that their members benefit 
from them whoever else may suffer. That picture is so 
far untrue that sixty-four industries representing perhaps 
29 per cent of all those in civilian employment reported 
to the council that they experienced no problems and 
forty-two industries, representing perhaps 39 per cent 
of all those in civilian employment, had machinery avail- 
able to allow problems to be adequately discussed. Only 
in industries representing perhaps 7 per cent of all those 
in civilian employment were restrictive practices having 
serious consequences and were there no satisfactory 
means of resolving problems. Prominent amongst those 
industries is shipbuilding and ship-repairing, which suffers 
(though the report does not clearly say so) from inter- 
union rivalries and demarcation disputes. 

Our interest lies particularly with the engineering 
industry. That industry, because of its size and variety 
must, in itself, we feel, provide a nearly representa- 
tive sample of conditions in all industries. We can think 
very easily of many engineering firms whose relations 
with their employees are so good that no restrictive prac- 
tice which is not favourable to the general good could 
possibly survive for long. We can think, too, of other 
firms which invariably experience grave difficulties when- 
ever new methods of production, new tools and the like 
are introduced. But as a report to the council agreed 
by the Engineering and Allied Employers’ National 
Federation and the Confederation of Shipbuilding 
and Engineering Unions, and published as an Appendix 
to the council’s report, points out, “ great changes 
have taken place in techniques, methods of produc- 
tion, size of labour force involved and size of establish- 
ments in the last half century accompanied by an almost 
incredibly small degree of friction.” It is not claimed 
by these bodies that the machinery for settling difficulties 
within the engineering industry is perfect. But “ it has 
operated over very many years with a reasonable degree 
of success,” and it is claimed that “its operation at the 
present time is undoubtedly as effective as it has ever 
been.” The general impression created is, in fact, that 
the industry feels fully capable of dealing with any 
problems arising by itself. Interference from outside 
would not be welcomed. 


DESIGN BY CONSULTANT 

It has become traditional that the current problems of 
consulting engineers generally, should be reviewed by 
the chairman of the Association of Consulting Engineers 
in his speech at the Association’s annual dinner (see 
page 308). It is not remarkable that emphasis is always 
given at that function to the consultant’s contribution to 
overseas development, for that contribution is clearly 
important and praiseworthy. Nevertheless, the volume 
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of work which consultants have in hand in this country 
must be many times greater than that overseas, and it 
seems strange that the work which they do at home 
should pass virtually unnoticed on these annual occasions. 
Another, almost perennial, topic which persists when the 
affairs of consultants are discussed is that of the con- 
tractor who offers an “all-in” bid, or a “turn key” 
bid as it is sometimes called. Mr. Calvert, this year’s 
chairman, was very critical of this procedure in his 
speech ; in any case, he pointed out, it needed a con- 
sultant to make a comparison between such bids, if such 
comparison could be made at all. He gave the impres- 
sion, however, that the Association was rather worried 
by the advantage which the contractor had of being able 
to advertise his design service, which a consultant could 
not. The Association may, indeed, initiate some measure 
such as a public relations service, to allay its fears. How- 
ever consultants’ designs have stood up well to competi- 
tion of this kind since the war, and have, we believe, 
grown in favour as against the “ all-in” bid over the past 
few years. It seems to us that the best advertisement 
which a consultant can offer is the excellence of his 
designs ; if he consistently turns out first-class work then 
the “all-in’’ bid will not bother him. Indeed, it might 
prove a useful competitive spur for that rare consultant 
who might tend to err too greatly towards conservatism ! 

One other matter of general interest was referred to 
by Mr. Calvert in his speech, namely, that corporate 
membership of either the “ Structurals,” ‘* Chemicals ” 
or the Institution of Mining and Metallurgy is to be 
regarded on an equal footing with corporate membership 
of one of the three major Institutions, as a technical 
qualification for membership of the Association of 
Consulting Engineers. Such a broadening of the original 
qualifying group does, indeed, seem to be essential if the 
Association is to be as influential, and as representative 
of all consulting engineers, as its policies imply. But it 
seems to us there are still groups of consultants rather 
outside the general range of subjects which the Associa- 
tion now overtly covers, in particular, consultant naval 
architects and aeronautical engineers. Ought not mem- 
bership of the relevant Institution to qualify a man for 
membership of the Association ? Or are we asking an 
awkward question ? For deciding upon what societies 
are and what are not deemed to be qualifying bodies 
can prove not only a perplexing but also an invidious job. 


EDUCATING AGRICULTURAL ENGINEERS 


The decision, announced last week by the Minister of 
Education, to approve the establishment of a National 
College of Agricultural Engineering is the outcome of 
more than three years of painstaking discussion. As 


long ago as the spring of 1955, the president of the 
Institution of British Agricultural Engineers stressed the 
importance of adequate training for professional engineers 
who are anxious to devote their talents and energy to 
mechanised agriculture. On that occasion he urged that 
there was a need for a central college providing facilities 
for students from this country and overseas to study 
agricultural engineering in all its aspects. Now, as 
reported on page 269 of our last issue, such a college is to 
be built in Bedfordshire on a site near the headquarters 
of the National Institute of Agricultural Engineering. 
Although the cost of the land and building, estimated at 
about £250,000, will fall primarily on the Exchequer, the 
agricultural engineering industry has given an assurance 
of its willingness to make a substantial contribution in 
terms of equipment. The industry has also indicated its 
willingness to support a number of sandwich course 
students each year. The intention is that the new college 
shall provide advanced courses leading to a diploma, the 
full details of which remain to be settled. The National 
Diploma in Agricultural Engineering, the examinations 
for which are organised annually by the Institution of 
British Agricultural Engineers, is coming more and more 
to to be recognised all over the world as a suitable quali- 
fication ; it is one which could usefully be accepted by the 
new college. 

In its announcement about the project, the Ministry 
of Education has explained that national colleges are 
established for important industries which have a rela- 
tively small demand for specialised advanced education not 
justifying general provision by local education authorities. 
The decision to establish this particular college is a 
welcome one, for, until fairly recently, agricultural 
engineering has seldom been regarded as a specially 
valuable branch of technology. To farming communities 
in many places, there have been many occasions when the 
idea of a change from traditional peasant customs seemed 
unpleasant and even dangerous ! But there have always 
been some pioneers. We are pleased to recall, for example, 
that just over a hundred years ago, in THE ENGINEER of 
January 21, 1859, we felt bound to declare that “in no 
other branch of human industry is more improvement 
possible or likely of early attainment than in agriculture.” 
We went on to point to “the prospect of an immense 
field of operations for a new class of professional men, who 
as agricultural engineers” were likely to achieve con- 
siderable dignity and influence. It is satisfactory to 
realise that that prophecy is at length being fulfilled. 
The influence of agricultural engineers is daily extending. 
The more adequate education and training facilities which 
become available through a National College of Agricul- 
tural Engineering can unquestionably prove of great 
benefit to this country and to the world. 





** LABOUR-SAVING MACHINERY ” 

“It would be difficult to specify wheat further opportunities exist 
for such triumphs as have already been attained by labour-saving 
machinery. Invention, perhaps, may never again furnish us with 
other aids to production as powerful as the rolling-mill for bar iron, 
the spinning-mule and cotton-loom, or the power-press.... In 
engineers’ tools, a gradual improvement is going on, whereby a 
greater amount of work is being turned off with a given amount of 
attendance. There have been, however, but few recent improve- 
ments in this class of machinery, a high standard of strength, accuracy, 
and simplicity having been attained several years ago. In America, 
where most kinds of machinery are in an advanced condition of 
improvement, engineers’ tools form an exception ; and it is only 
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within a very recent period that the heavy and accurately-fitted 


English work has been copied by a few only of the leading American 
tool-makers ; comparatively few upright boring and turning mills 
have been made, and generally the American engineers’ tools have 
been wanting in strength, accuracy and adaptation. Experience must 
determine of what further improvement our own tools are capable 
in these respects. 

“When we contrast the present condition and earnings of the 
British workman with what they were before labour-saving machinery 
had become so generally introduced, we cannot fail to observe a remark- 
able improvement, such as affords great encouragement for the further 
development of such machinery. Just as we reduce human drudgery, 
so do we increase the means of human comfort and enjoyment.” 
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Experiments on the Compressive 
Strength of Anhydrite 


By W. J. SKINNER, B.Sc.* 


No. Il—(Concluded from page 259, February 13) 


Anhydrite is not a material of which many engineers have experience. But much 
of the investigation described in this article is of more general application. In par- 
ticular, the author points out that the theory might profitably be applied to concrete. 
Anhydrite (anhydrous calcium sulphate) is mined at the Billingham Works of 
Imperial Chemical Industries, Ltd., at an average depth of 800ft. About 20ft of 
the seam is extracted by the “ pillar and stall” system, leaving, in the present 
workings, pillars 5\ft square with intervening roadways 24ft wide ; in a consider- 
able area of older workings the pillars are 42ft square with \8ft roadways. The 
extraction ratio (ratio of stone won to total stone present in the thickness mined) is 
thus roughly 0-5 and, at a given depth, determines the compressive stress in the 


pillars. 


The choice of the ratio used was originally based on empirical mining 


experience. One of the chief factors determining the amount of stone which can 
be safely extracted is, obviously, the compressive strength of the pillars. In the 
interest of conservation of anhydrite reserves experiments were therefore carried out 
to obtain an estimate of the pillar compressive strength. A solution of this problem 
was obtained by the use of the theory of statistics of extreme values. The experi- 
ments and application of the results are therefore described in some detail since, 
although the statistical aspect of many fracture phenomena is now widely recog- 
nised, very few examples of application to practical problems are to be found 
in the literature. 


NORMAL DISTRIBUTION OF UNIT Sizt 
STRENGTHS 

N the basis of a normal distribution of lin 

specimen strengths, as each test of a 2in 
specimen is equivalent to determining the 
weakest among eight lin specimens, each 
test of a 4in specimen is equivalent to deter- 
mining the weakest among sixty-four lin 
specimens, and so on, the values of n to be 
inserted in equation (7) above for the 2in, 
4in and 10in specimens are 8, 64 and 1000 


Taste 1V—Calculated and Observed Strength Values 
(0-5 slenderness ratio—normal distribution of lin specimen 


strength) 
Compressive Standard 
Specimen strength deviation 
side n (tons ft") (tons/ft*) 
length 
Calcu- Calcu- 
Observed lated Observed lated 
lin 1 2090 296 
2in x 1630 1720 166 186 
4in 64 1560 1440 132 132 
10in 1000 1080 1170 72 102 
42h | 13x10" 420 62 
Sift 23x 10° | 390 61 
respectively. For mine pillars having a 


slenderness ratio of 0-5 the value of » for a 
42ft pillar would be 1-3 10° and for a 


* Imperial Chemica! Industries, Lid., Billingham Division. 
Research Department. 












Sift pillar 2-3 x 10°. Table IV compares the 
calculated and observed strengths and 
standard deviations. 

The results may also be expressed graphic- 
ally as shown in Fig. 10. Here, the individual 
forty-four results for the lin specimens are 
plotted against the cumulative probability 
of failure with a straight line drawn to corre- 
spond with their mean strength and standard 
deviation. Theoretically, the observed mean 
strength values for the larger specimens 
should also lie on this line. Thus, for 
example, the observed strength of the 10in 
specimens should represent the stress which 
one in a thousand lin specimens will just not 
withstand ; in other words, the probability 
of failure of lin specimens subjected to this 
stress is 0-001. Fig. 10 shows that the 
hypothesis that the lin specimen strengths 
are normally distributed is _ sufficiently 
accurate for the representation of results 
over the range investigated. 


WEIBULL DISTRIBUTION OF UNIT SIZE 
STRENGTHS 


The unit size for which the strengths 
approximately follow Weibull’s distribution 
will not necessarily be the same as that for 
the normal distriubtion, but it is unnecessary 
to know the unit size 
in this case since the 
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PROBABILITY OF FAILURE OF I” BLOCKS, 0-5 SLENDERNESS RATIO 


Fig. 10—Probability of failure of lin specimens versus compressive strength 
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volume is again expressed in terms of 
the lin specimen as the unit volume, thus 
making the value of the constant K in equa- 
tion (6) equal to the logarithm of the lin 
specimen mean strength. The relationship 
between the two variables in Fig. 11 is 
reasonably linear and is best expressed by 
the equation 


logiy S-=3:30--0-079 logiyn 
or, in terms of specimen volume, 
log.) S=3-30--0-079 log,, 2V. . . (8) 
where V is the specimen volume in in*. 
The constant 0-079 is the numerical value 


of 1/8. Table V compares the calculated and 
observed strengths and standard deviations. 


Taste V—Calculated and Observed Strength Values 


(0-5 slenderness ratio— Weibull distribution) 


Compressive Standard 
Specimen strength deviation 
side n (tons ft*) (tons/ft*) 
length - - - 
Observed Calcu- Observed Calcu- 
lated lated 
lin l 2090 2020 296 242 
2in 8 1630 1710 166 205 
4in 64 1560 1450 132 175 
10in 1000 1080 1160 172 140 
42ft 1 3« 10° 460 55 
Sift 2°3 x16 440 53 


Over the experimental range the calculated 
Strengths are almost identical with those 
given in Table LV. The calculated pillar- 
sized specimen strengths are slightly higher. 


DISCUSSION OF THE TWO METHODS oO} 
CALCULATION 


Theoretically, the strength of a specimen 
should not approach zero until the specimen 
size becomes indefinitely great. The use of 
equation (7) is unsatisfactory in this respect, 
since it requires the specimen strength to 
become zero at 7-1 standard deviations below 
the unit size strength. This occurs at a 
value of n of about 10'*, which corresponds 
to a pillar having a side length of about 
830ft, and still larger sizes would have 
negative strengths according to equation (7). 
This unsatisfactory feature results from 
assuming a normal distribution of unit size 
strengths, for about one billionth of the area 
under a normal distribution curve whose 
mean is +7-1 standard deviations lies on 
the negative side of zero. There is about a 
| in 10'* chance that a randomly chosen 
member of the population, whose distribution 
the curve represents, will have a negative 
value. 

The Weibull distribution is more satisfac- 
tory in this respect, since the probability 
density function tends towards zero as the 
strength approaches zero. 


In view of the premature fall to zero of 


strength calculated from equation (7), the 
strengths calculated from it for pillar-sized 
specimens will be slightly low. The slightly 
higher figures calculated from the Weibull 
distribution and given in Table V_ were, 
therefore, used as a basis for pillar strength 
calculations. 


f= 2 x SPECIMEN VOLUME IN CUBIC INCHES 
SLENDERNESS RATIO = 0-5 | 
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Fig. 11—Log S versus Log n 
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EFFECT OF SLENDERNESS RATIO 


(a) General.—The average  slenderness 
ratios of the two main sizes of pillar in the 
mine lie close to the values 0-4 and 0-5. The 
majority of experiments on the effect of this 
factor were therefore carried out over the 
range 0-3 to 0-6, which covered the pillar 
shapes likely to be of interest under present 
mining conditions. One series of tests was, 
however, extended to much higher slender- 
ness ratios in an attempt to throw further 
light on the mechanism of the shape factor. 
In most cases anhydrite samples of uniform 
texture were used to avoid the confusing 
effect of quality variation; tests on the 
largest possible specimens of run-of-mine 
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Fig. 12—Compressive strength versus reciprocal of 
slenderness ratio 


stone were included, however, as the nearest 
experimental approximation to actual pillars. 
To obtain some indication of the effect of the 
anisotropy resulting from the bedding, a few 
specimens of the sample (anhydrite 207) used 
in the most extensive series were also tested 
with the bedding normal to the compression 
faces. 

(b) Results—The results obtained are 
summarised in Table VI. Fig. 12 shows 
that, as has been found in the case of 
some other materials (e.g. Bauschinger’s 
tests on sandstone’*), the mean strength S of 
a given sample is inversely related to the 
specimen slenderness ratio R as follows : 


B 


S A+R 


where A and B are parameters with values 
appropriate to that sample and having the 
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dimensions of stress per unit area. When the 
dispersion of the results is low, i.e. when the 
anhydrite quality is uniform, this equation is 
followed with considerable accuracy. 

Inspection of Fig. 12 also indicates a 
tendency for the values of A and B to decrease 
together. General considerations, outlined 
below, show that this is to be expected and 
indicate that when the value of one parameter 
becomes zero the value of the other will also 
be zero. Fig. 13, where B is plotted against 
A/B, shows that the two parameters are, in fact, 
related by the equation B*=-a.A. The value 
of the constant a best fitting the results is 
82:5 tons per square foot. The equation 
relating strength and slenderness ratio can 
therefore be rewritten in terms of only one 
unknown parameter, 1.e. 


|: a B 
S (tons per square foot) 82-5 R O-O121B + 


(9) 


The specimens of 207 anhydrite in which 
the bedding was oriented normally to the 
compression faces had appreciably lower 
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to the size effect if it is assumed that the flaw 
density and size distribution remain constant. 


The variation in the values of A and B 
from sample to sample is due to two factors, 
namely, crystal size and specimen cross- 
sectional area (side length). The values 
decrease with increasing crystal size, as illus- 
trated by the results for anhydrites 207 and 
203. The following considerations show that, 
when the crystal size is constant, the values 
must decrease with increasing specimen cross- 
sectional area. 

Since the strength at a given value of R 
decreases with increasing specimen size, it is 
apparent that the value of A will decrease 
with increasing side length. The value of B 
must also decrease for otherwise before an 
indefinitely large side length was reached the 
S versus 1/R line would intercept the abscissa 
and negative strengths would have to be 
attributed to specimens with large slenderness 
ratios. In fact, the strength of specimens of 
any slenderness ratio in the region ABC of 
the curve in Fig. 1, will not approach zero 
until the side length becomes indefinitely 


TABLE VI—Effect of Slenderness Ratio 


Sample Specimen side Slenderness No. of specimens Mean compressive | Range of observed | Standard devia- 
code No length (inches) ratio tested strength (tons/ft®) | strengths (tons/ft*) tion (tons/ft*) 
0-3 s 2470 2430-2510 36 
0-4 4 2180 2120-2220 43 
0-5 4 2040 2010-2060 22 
0-6 2 1860 1850-1870 14 
207 1 0-8 4 1790 1640-1900 130 
1-0 a 1700 1650-1750 $2 
1-43 4 1600 1560-1620 27 
1-89 a 1540 1520-1550 19 
tian 0-3 5 2100 1910-2210 119 
207 1 0-6 4 1520 1350-1640 124 
0-3 4 1950 1930-1970 18 
303 1 0-4 4 1660 1600-1680 36 
¢ 0-5 4 1550 1490-1600 48 
0-6 a 1490 1450-1510 30 
0-3 6 1240 1090-1340 | 86 
204 4 0-4 6 1050 980-1080 | 37 
0-6 9 890 780-960 54 
0-3 3 1350 1290-1440 69 
Run - of - mine 10 0-4 4 1060 860-1320 199 
stone 0-5 4 1080 930-1290 172 
0:6 3 950 780-1070 128 





* Bedding normal to specimen compression faces. 


strengths than when tested in the normal way 
and the results tended to be more variable. 
It is also of interest that the relation between 
the parameters A and B apparently still holds 
for this method of testing. 


DISCUSSION 


It does not seem to be possible to formulate 
a realistic stress system which explains the 
observed simple relation between compressive 
strength and slenderness ratio. Some general 
comments can, however, be made. 

The vertical splitting sometimes observed 
in compression tests is presumably due to 
lateral tension. As the tensile strength of 
bedded anhydrite is lower in a direction 
normal to the bedding than parallel to it, the 
above observations on the effect of bedding 
orientation also suggest that lateral tensile 
forces may play an important part in causing 
failure of anhydrite in compression. The 
same observations indicate that it is unlikely 
that fracture is due to shear forces, as an 
explanation on this basis would require a 
reversal of the effect of bedding orientation. 
The fact that the reciprocal strength-slender- 
ness ratio relationship has been observed 
with more nearly isotropic materials suggests, 
however, that this form of relation may not 
result from strength anisotropy. It should 
also be noted that part of the change in 
strength accompanying slenderness ratio 
variations may be due to size effects. In the 
case of the 207 anhydrite, about 20 per cent 
of the total strength change between slender- 
ness ratios of 0-3 and 1-89 can be attributed 


large, so that in the limit the S versus 1/R line 
will become the abscissa. The values of A 
and B must therefore decrease and approach 
zero together. 

This parallelism of the effects of crystal 
and specimen sizes is not surprising, since the 
size effect is merely the result of the increase 
in probability that larger crystals will be 
present when the specimen size increases. 
In general, it may be concluded (for brittle 
crystalline materials) that under conditions 
where the size effect is small the slenderness 
ratio effect (value of B) will also be small. 
In agreement wich this, it is found that in 
plaster specimens, which show no appreci- 
able size effect, the compressive strength is 
virtually independent of slenderness ratio. 

Although the compressive strength of an 
infinitely long specimen will actually be zero, 
the value of the parameter A may be regarded 
as the true free compressive strength of the 
sample and cross section to which it refers, 
i.e. as the compressive strength unmasked by 
effects of geometry. It does not appear to 
be possible at present to attach any such 
physical meaning to the parameter B. 
Similarly, the physical meaning of the con- 
stant a relating A and B is not known, 
although its constancy for widely divergent 
anhydrite types and specimen sizes suggests 
that it is derived from fundamental constants. 


NUMERICAL EXAMPLE 


The mean strength of pillar-sized specimens 
was readily calculated from the foregoing 
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results. The case of 42ft square by 20ft high 
pillars may be taken as an example. 
The average strength of specimens with a 


side length of 42ft and a slenderness ratio of 


0-5 is estimated to be 460 tons per square 
foot (Table VI). The value of the constant B 
in the slenderness ratio equation for this side 
length may then be calculated from 


meee 
460=0:-0121B 9-5 

giving 
B 


The mean strength S of pillars with this 
side length and any slenderness ratio R is thus 
given by 


129 tons per square foot. 


129 
R° 

When the pillar height is 20ft the mean 
compressive strength is therefore 
42 
‘20 


S= 201 4 


201 + 129 472 say 470 tons per square foot. 


GENERAL DISCUSSION 
(a) Size of Flaws in Anhydrite—It is of 
interest to estimate the sizes of the flaws 
which, according to Griffith’s theory, would 
give some of the observed compressive 
strengths. This requires values of sy, E and 

T for substitution in equation (1). The 

specific surface energy of rocks is usually of 

the order of 10° ergs per square centimetre. 
The ultrasonic pulse velocity in several types 
of anhydrite is 4-4 10° cm per second ; if 
Poisson’s ratio is assumed to be 0:2, Young’s 
modulus is about 5x10” dynes per square 
centimetre. The tensile strength can be 
- estimated for the cross section and sample in 
question from the value of the parameter A, 
for, according to Griffith’ the tensile strength 
of a brittle material is one-eighth of its com- 
pressive strength. For example, the esti- 
mated tensile strength of lin square specimens 
of 207 anhydrite is about | ton per square 
inch in reasonable agreement with values of 
about 4 ton per square inch observed in 
tensile tests (parallel to the bedding) on 
similar types of stone. If the flaws are 
assumed to be actual cracks, substitution of 
the approximate values in equation (1) gives 
a crack length of approximately 300u for a 
lin square section of 207 anhydrite and 
600u for a fin square section of 204 anhy- 
drite. These figures are necessarily very 
approximate, but it is of interest that they are 
commensurate with the diameter of the 
largest crystal that would be present in 
specimens of the size to which they refer. 
The crack length required to give strengths 
of the order calculated for pillars would be 
about 0-4cm. 

(b) Nature of the Flaws in Anhydrite. 
Generally, a flaw may be regarded as any 
type of discontinuity or inclusion which 
magnifies locally the applied stress. A 
possible interpretation of the relation between 
flaw and crystal size in brittle crystalline 
materials is that the flaws are cleavage 
cracks. The stress conditions arising from 
this type of crack have been investigated by 
Elliott,” who found that it gives the same 
fracture condition, with only slightly different 
values of the numerical factors, as Griffith’s 
élliptical crack. It is not known whether 
the critical step in producing fracture is the 
initiation of erack propagation within a 
crystal or propagation across the crystal 
boundary into the next. In the former case, 
if the flaws are cleavage cracks, cleavages 
must exist in the specimen before stressing : 
in the latter case, the flaws may be partly 
or wholly engendered during stress applica- 
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tion. As anhydrite is a readily cleavable 
mineral (perfect (010) and distinct (100) 
cleavages) it seems possible that the flaws in 


it are cleavage cracks ; the explanation of 


pre-existing cleavages, if necessary, would 
present no difficulty since these could readily 
arise from local stresses resulting from 
recrystallisation, hydration or dehydration 
of the parent deposit during its geological 
history. 

The possibility that the flaws are produced 
by stress release when the anhydrite is mined 
cannot be entirely excluded. In this event 
there would be no size effect in the in situ 
material and the pillar strengths would be 
considerably greater than those calculated 
above. It would manifestly be unwise to 
make this assumption for practical purposes. 

During the tests on run-of-mine stone it 
was observed that the strength characteristics 
of specimens containing gypsum porphyro- 
blasts closely resembled those of specimens 
with a similar anhydrite crystal texture, but 
free from porphyroblasts. The porphyro- 
blasts do not, therefore, appear to act as large 
and sparse flaws, for otherwise the strength 
of anhydrite containing them would be much 
lower and much more variable than that of 
gypsum-free anhydrite. This failure to act 
as flaws is possibly due to gypsum being far 
too weak to transmit the relatively intense 
stress necessary to initiate a crack in the 
surrounding anhydrite matrix. The tendency 
noted in a few tests for strength to decrease 
slightly with increasing gypsum content may 
indicate, however, that the porphyroblasts 
can act as holes in the matrix, thus leading 
to a small stress enhancement in the surround- 
ing areas. 

Also, during these tests, a careful record 
was kept of the presence or otherwise of 
macroscopic cracks in the specimens. No 
correlation was found between strength 
and the severity of these macroscopic 
flaws, extensively cracked specimens giving 
strengths higher than the mean for the 
particular sample of stone as frequently as 
below the mean in the same manner as the 
apparently uncracked specimens. 

(c) Limitations of the Chain Model.— 
Although the simple chain model accounts 
fairly satisfactorily for the size effect in 
specimens of constant slenderness ratio, 
there is little doubt that it presents an over- 
simplified picture, particularly when changes 
of slenderness ratio are involved. There are 
variations of stress within a compressed 
specimen and the stress distribution probably 
changes with slenderness ratio. The weakest 
link hypothesis is obviously only tenable, in 
its simplest form, so long as all of the flaws 
are subjected to the same stress as are the 
links in a tensioned chain. Also, a more 
satisfactory model would perhaps represent 
the flaws grouped as a combination of series 
and parallel units rather than as a single 
series. In the case of anhydrite and similar 
materials the situation is further complicated 
by the anisotropy, for, apart from possible 
effects on stress distribution, if the orientation 
of the maximum stress changes with slender- 
ness ratio the effective flaw density and size 
distribution will also vary. However, it 
would appear that, in the present state of 
knowledge in this field, no practical advantage 
would be gained by attempting to use a more 
refined model. 

(d) Other Applications.—The application 
of the statistical theory to other problems of 
brittle fracture would appear to be worth- 
while. A field of great practical importance 
is that of building materials and the case most 
worthy of study is, perhaps, that of concrete 
in which the size effect and accompanying 
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change in strength dispersion were demon- 
strated over twenty years ago. Attention has 
recently been refocused on the change of 
standard deviation of strength with specimen 
size.*° The establishment of a satisfactory 
statistical model may throw further light on 
the mode of failure of concrete in com- 
pression and lead to some modification of 
present methods of design. 


APPENDIX 


THE STATISTICS OF EXTREME 
VALUES AND APPLICATION TO THE 
CASES CONSIDEREDt 


(1) Basic EQuaTIONs 

Suppose that the underlying distribution 
of a variable x, from whose population 
samples are to be drawn at random, is given 
by the continuous probability density func- 
tion f(x). The associated cumulative dis- 
tribution function F(x) is then given, in the 
general case where x may have unlimited 
positive and negative values, by 

F(x) | food 


—o 


(la) 


i.e. F(x) represents the probability that the 
value of a single member lies between 
-oo and x. 

(a) Largest Values.—It follows from above 
that the probability that the values of n 
individuals selected at random all lie within 

-oo and x is F(x), i.e. this is the probability 
for x to be the largest value among the n 
independent selections. The distribution of 
the largest values in samples of size n is given 
by the derivative of F"(x), which is the 
probability density function. 

&nlx) (PMX) nf(x)[F(x)P"" . (2a) 

The last equation enables graphs to be 
drawn of g,(x) for a given f(x) from which the 
mode (most probable value) of the largest 
value of x in samples of size n can be deter- 
mined. Alternatively, the mode may be 
found by solving the equation 


2n (x) 0. 

Now from (2a) 
nf (x)[F(x)|" 
1) f*(x)[F(x) Pr? =0 
when g,(x) is at a maximum. Hence, if a 
solution exists the mode of x, x,*, will be 
given by 

f(xn*)\(n—1) i" (i_™)F x_*) (3a) 


The above equations suffice for the deter- 
mination of the mode of x and for a general 
description of the distribution of the largest 
values in samples of size n drawn from a 
parent population f(x), but are inadequate 
for a quantitative study of the distribution 
of the largest values, particularly for large 
values of m. For the latter purpose it is 
convenient to introduce a new random 
variable defined as 


e=n{l 


&n (x) 


nn 


F(x)] 
In terms of this variable (2a) becomes 


h,{e) (1 > 


where A,(e) is the probability density function 
of e. 

The probability density function A(c) for 
very large values of n is conveniently given by 


(4a) 


(Sa) 


A(e)=lim hAj(e)=e  . . . . (6a) 
n->OO . 
t Useful accounts of the theory of the statistics of extreme 


values with applications to a variety of problems have been given 
by Gumbell"* and Epstein."* 
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Using (4a) and (6a) the distribution of 
the largest values in large samples can now 
be completely specified. 

(b) Smallest Values._-Similar argument to 
the above shows that the probability that x 
is the smallest value in a sample of size n is 
| [1 —F(x)]" and the derivative of this gives 
gr(x), the distribution of the smallest values 
nf(x){l— F(x)" 

Again, the value of the mode x,* is given 
by the solution of g,’(x)=0, which is 
f"(Xn*){1 — F(xn*)] 

As before, for quantitative examination 
of the distribution of smallest values it is 


convenient to introduce a new random 
variable, defined in this case as 


Bn(X) (7a) 


f*(xn*n—1) (8a) 


e=nF (x) . (9a) 


In terms of this variable (7a) then becomes 


h,(2)= (1 a 


where /,,(¢) is the probability density function 
of «. Again, for very large values of 7 this 
becomes 


(10a) 


h(c) (lla) 


e-é 
(2) APPLICATIONS 
(a) Laplacian Distribution —If the prob- 
ability density function of flaw sizes is 
f(x)=re-*, since the minimum possible 
flaw size is zero the cumulative distribution 
tunction is 


x 
F(x)- [eae —_— 
0 


Also, f'(x)=—?e-**. Substituting these 
values for f(x), F(x) and f(x) in equation 
(3a) to find the mode of the largest value of x 


-Ax_* 


“(l—e ) 


2Ax0 ~AXn 


. 
we (n—1)=22e 
5 . 


—AXa 
ne =] 


or 


The exact distribution, g,(x) of the largest 
values in samples of size n is given by 
En(X) =me (1 Pa aie 
but this is cumbersome to use, except for 
small values of n. An approximation to the 
distribution of the largest values when the 
sample size is large is obtained by introducing 
the random variable c, where 
e=n[l—F(x)] ee eel 
Taking logs and rearranging, 
lo log, ¢ 
x= et _ (13a) 
A A 
where « is distributed with the probability 
density function 
hA(e)= ae e>0. 
If n=log, ¢, the approximate distribution of 
x is 
loge nF (14a) 
A A 
where » is distributed as e”.e © , —2%0 <yn<oo. 
; log. n 
It may be noted that (14a) also gives io 


as the mode of x because the most probable 
value of 7 is zero, since 
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d{h(q)) d 4 ae n 2 
dtr, dr io er e.e 0 


for maximum A(n). 
[Therefore 


n 
e =I, 


Since for any value x of the maximum flaw 
size, the corresponding strength is S=kx~}, 
the expected distribution of strength may be 
readily obtained. To illustrate the form of 
the strength distribution curve expected from 
the above theory and to show the way in 
which the mode of 
the strength values de- 
creases with increasing 
number of flaws, Fig. 

14 has been drawn 
from arbitrarily selec- 
ted values of the 
constants kA and 4. 
It should be noted that 
the results have not 
been normalised so as 
to give the same area 
under each curve, i.e. 
although the curves 
give the true relative 
strength frequencies for 
a given value of n, the Pe <r 

relative frequencies ofa | 
given strength for diff- 
erent values of m cannot 
be directly compared. 
The slight skewing of 


i.e. 7-0 for maximum h (7). 


0-4 — a —— a 


n= 


RELATIVE FREQUENCY 
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and the variance, «,*, of S is 
(3S), kn L 
Bx / °* ~24n2 x” 

Since ” is assumed to be large, the mode 
may be taken as the mean value of x and the 
standard deviation of the strength is 

ee 


6, “V6 ke (15a) 


i.e. the standard deviation should increase 


approximately as the cube of the mean (or 
most probable) strength as the result of 


— 





10,000 n= 1000 n= 100 n= NUMBER OF 
FLAWS PER 


SPECIMEN. 
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the curves towards low 1000 1500 
strength values should 
also be noted, as a re- 
sult of which the mean 
value and mode do not 
coincide. Provided n 
is large, however, the mean and mode may 
be taken as identical for practical purposes. 
Thus, the mean value of x for a given m may 
be calculated from equation (14a), since here 
the random components of x are a function 


of the random variable » only. The mean 
value, » of 7 is given by 
7 iE e'.¢ ‘ d 
Putting te" 
0-577. 


co) 
=| log. t . etdt= 
0 


Hence, the mean value of x is 
log. n 0-577 
ue "a 

Provided n is large, the second term on the 
right-hand side of this equation may be 
neglected and the mean and mode become 
identical. 

The curves in Fig. 14 also show that the 
range of strength values to be expected as a 
result of random variations of x decreases 
with increasing m ; in other words, the dis- 
persion of the results of strength tests may be 
expected to decrease with increasing specimen 
size. This may be expressed quantitatively as 
follows : 

The variance o? of the random variable 


7 Is given by 


i [owa*.e+. dr—( flog. a) = 
, 0 0 


where te” as above. 
The variance of x is 


2 


5 2 te 
(=) - 7" 622 


2000 2500 3000 3500 


COMPRESSIVE STRENGTH (ARBITRARY UNITS) 
Fig. 14—Theoretical distribution of strengths for Laplacian distribution of 


flaw sizes 


random variations in the maximum flaw size 
alone. 
kos Pe, 
As §=7 , kd 
V log. n 


Substituting this value in (15a) gives 


S* log. n. 


7 


= 5 (16a) 
2V6% 
a result which is also used above. 

(6) Normal Distribution—The problem 
here is one of smallest values, and 


log, n= =~ 


; 1 (x—p)? 
f{(x)=— e 2a 
/ 2r.6 
where » is the mean strength and o the 
standard deviation for the unit size. Sim- 
plifying by putting 
x--u 
6=—~ 
oV2 


- 6° 1 — 29 
f(x) 7 te Sx) ay 


V 2r. 
—O = 
and f’(x) =e . 


_The value of F(x) cannot be obtained by 
direct integration but for large negative values 
of 6 (i.e. for values of x much smaller than the 
mean u, which are the ones chiefly of interest) 
an approximate solution is 

6 
F(x) 5— 
V2. 20° 
Substituting these values for f(x), f’(x) and 


F(x) in equation (8a), the following approxi- 
mate solution is obtained :— 


(log, log. n-+-log, 47) 
x*=u—o(2 log, nyt+— 
x*=u—a(2 log, n) 2(2 log. nyt 


_For the large values of n the approximate 
distribution of the smallest values of x may 
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results. The case of 42ft square by 20ft high 
pillars may be taken as an example. 
The average strength of specimens with a 


side length of 42ft and a slenderness ratio of 


0-5 is estimated to be 460 tons per square 
foot (Table VI). The value of the constant B 
in the slenderness ratio equation for this side 
length may then be calculated from 


ae 
460=0-0121B* + 0-5 


giving 
B--129 tons per square foot. 
The mean strength S of pillars with this 
side length and any slenderness ratio R is thus 
given by 
129 
R° 
When the pillar height is 20ft the mean 
compressive strength is therefore 
42 
20 


S= 201 + 


201+129. 472 say 470 tons per square foot. 


GENERAL DISCUSSION 

(a) Size of Flaws in Anhydrite-——lt is of 
interest to estimate the sizes of the flaws 
which, according to Griffith’s theory, would 
give some of the observed compressive 
strengths. This requires values of sy, E and 
T for substitution in equation (1). The 
specific surface energy of rocks is usually of 
the order of 10° ergs per square centimetre. 
The ultrasonic pulse velocity in several types 
of anhydrite is 4-4 10° cm per second ; if 
Poisson’s ratio is assumed to be 0-2, Young’s 
modulus is about 5x10" dynes per square 
centimetre. The tensile strength can be 
estimated for the cross section and sample in 
question from the value of the parameter 4, 
for, according to Griffith’ the tensile strength 
of a brittle material is one-eighth of its com- 
pressive strength. For example, the esti- 
mated tensile strength of lin square specimens 
of 207 anhydrite is about | ton per square 
inch in reasonable agreement with values of 
about 4 ton per square inch observed in 
tensile tests (parallel to the bedding) on 
similar types of stone. If the flaws are 
assumed to be actual cracks, substitution of 
the approximate values in equation (1) gives 
a crack length of approximately 300. for a 
lin square section of 207 anhydrite and 
600 for a 4in square section of 204 anhy- 
drite. These figures are necessarily very 
approximate, but it is of interest that they are 
commensurate with the diameter of the 
largest crystal that would be present in 
specimens of the size to which they refer. 
The crack length required to give strengths 
of the order calculated for pillars would be 
about 0-4cm. 

(b) Nature of the Flaws in Anhydrite. 
Generally, a flaw may be regarded as any 
type of discontinuity or inclusion which 
magnifies locally the applied stress. A 
possible interpretation of the relation between 
flaw and crystal size in brittle crystalline 
materials is that the flaws are cleavage 
cracks. The stress conditions arising from 
this type of crack have been investigated by 
Elliott,” who found that it gives the same 
fracture condition, with only slightly different 
values of the numerical factors, as Griffith’s 
élliptical crack. It is not known whether 
the critical step in producing fracture is the 
initiation of erack propagation within a 
crystal or propagation across the crystal 
boundary into the next. In the former case, 
if the flaws are cleavage cracks, cleavages 
must exist in the specimen before stressing ; 
in the latter case, the flaws may be partly 
or wholly engendered during stress applica- 
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tion. As anhydrite is a readily cleavable 
mineral (perfect (010) and distinct (100) 
cleavages) it seems possible that the flaws in 
it are cleavage cracks ; the explanation of 
pre-existing cleavages, if necessary, would 
present no difficulty since these could readily 
arise from local stresses resulting from 
recrystallisation, hydration or dehydration 
of the parent deposit during its geological 
history. 

The possibility that the flaws are produced 
by stress release when the anhydrite is mined 
cannot be entirely excluded. In this event 
there would be no size effect in the in situ 
material and the pillar strengths would be 
considerably greater than those calculated 
above. It would manifestly be unwise to 
make this assumption for practical purposes. 

During the tests on run-of-mine stone it 
was observed that the strength characteristics 
of specimens containing gypsum porphyro- 
blasts closely resembled those of specimens 
with a similar anhydrite crystal texture, but 
free from porphyroblasts. The porphyro- 
blasts do not, therefore, appear to act as large 
and sparse flaws, for otherwise the strength 
of anhydrite containing them would be much 
lower and much more variable than that of 
gypsum-free anhydrite. This failure to act 
as flaws is possibly due to gypsum being far 
too weak to transmit the relatively intense 
stress necessary to initiate a crack in the 
surrounding anhydrite matrix. The tendency 
noted in a few tests for strength to decrease 
slightly with increasing gypsum content may 
indicate, however, that the porphyroblasts 
can act as holes in the matrix, thus leading 
to a small stress enhancement in the surround- 
ing areas. 

Also, during these tests, a careful record 
was kept of the presence or otherwise of 
macroscopic cracks in the specimens. No 
correlation was found between strength 
and the severity of these macroscopic 
flaws, extensively cracked specimens giving 
strengths higher than the mean for the 
particular sample of stone as frequently as 
below the mean in the same manner as the 
apparently uncracked specimens. 

(c) Limitations of the Chain Model.— 
Although the simple chain model accounts 
fairly satisfactorily for the size effect in 
specimens of constant slenderness ratio, 
there is little doubt that it presents an over- 
simplified picture, particularly when changes 
of slenderness ratio are involved. There are 
variations of stress within a compressed 
specimen and the stress distribution probably 
changes with slenderness ratio. The weakest 
link hypothesis is obviously only tenable, in 
its simplest form, so long as all of the flaws 
are subjected to the same stress as are the 
links in a tensioned chain. Also, a more 
satisfactory model would perhaps represent 
the flaws grouped as a combination of series 
and parallel units rather than as a single 
series. In the case of anhydrite and similar 
materials the situation is further complicated 
by the anisotropy, for, apart from possible 
effects on stress distribution, if the orientation 
of the maximum stress changes with slender- 
ness ratio the effective flaw density and size 
distribution will also vary. However, it 
would appear that, in the present state of 
knowledge in this field, no practical advantage 
would be gained by attempting to use a more 
refined model. 

(d) Other Applications.—The application 
of the statistical theory to other problems of 
brittle fracture would appear to be worth- 
while. A field of great practical importance 
is that of building materials and the case most 
worthy of study is, perhaps, that of concrete 
in which the size effect and accompanying 
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change in strength dispersion were demon- 
strated over twenty years ago. Attention has 
recently been refocused on the change of 
standard deviation of strength with specimen 
size.” The establishment of a satisfactory 
statistical model may throw further light on 
the mode of failure of concrete in com- 
pression and lead to some modification of 
present methods of design. 


APPENDIX 


THE STATISTICS OF EXTREME 
VALUES AND APPLICATION TO THE 
CASES CONSIDERED? 


(1) Basic EQuaATIONS 

Suppose that the underlying distribution 
of a variable x, from whose population 
samples are to be drawn at random, is given 
by the continuous probability density func- 
tion f(x). The associated cumulative dis- 
tribution function F(x) is then given, in the 
general case where x may have unlimited 
positive and negative values, by 

ax 


Fix) | I (x)dx 


— 


(la) 


i.e. F(x) represents the probability that the 
value of a single member lies between 
-oo and x. 

(a) Largest Values.—It follows from above 
that the probability that the values of n 
individuals selected at random all lie within 

-oo and x is F(x), i.e. this is the probability 
for x to be the largest value among the n 
independent selections. The distribution of 
the largest values in samples of size n is given 
by the derivative of F"(x), which is the 
probability density function. 

Bn(x) (FM) nf (x)[F(x) (2a) 

The last equation enables graphs to be 
drawn of g,(x) for a given f(x) from which the 
mode (most probable value) of the largest 
value of x in samples of size n can be deter- 
mined. Alternatively, the mode may be 
found by solving the equation 


&n (x) 0. 

Now from (2a) 
nf (x)[F(x)}?O 
I fPOo)F(x)"* =0 
when g,(x) is at a maximum. Hence, if a 
solution exists the mode of x, x,*, will be 
given by 

f?(x,*)\(n—1) i" (Xa) F (x _*) (3a) 


The above equations suffice for the deter- 
mination of the mode of x and for a general 
description of the distribution of the largest 
values in samples of size n drawn from a 
parent population f(x), but are inadequate 
for a quantitative study of the distribution 
of the largest values, particularly for large 
values of mn. For the latter purpose it is 
convenient to introduce a new random 
variable defined as 


2n (Xx) 
>n(n 


e-—n{1—F(x)] (4a) 
In terms of this variable (2a) becomes 
( € ie 
h,{e) 1. = (5a) 


where A,(¢) is the probability density function 
of e. 
The probability density function A(c) for 
very large values of n is conveniently given by 
W(e)lim hye)=e ©. . . . (6a) 
n->O. 
t Useful accounts of the theory of the statistics of extreme 


values with applications to a variety of problems have been given 
by Gumbell'* and Epstein.” 
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Using (4a) and (6a) the distribution of 
the largest values in large samples can now 
be completely specified. 

(b) Smallest Values.—Similar argument to 
the above shows that the probability that x 
is the smallest value in a sample of size n is 
| — [1 —F(x)}" and the derivative of this gives 
gn(x), the distribution of the smallest values 


nf(x)[l--Fooy 


Again, the value of the mode x,* is given 
by the solution of g,’(x)=0, which is 


f’(x%n* Il — F(xn*)] 


2n( x) (7a) 


f*(xn*\n—1) (8a) 


As before, for quantitative examination 
of the distribution of smallest values it is 


convenient to introduce a new random 
variable, defined in this case as 
e=nF(x) . (9a) 


In terms of this variable (7a) then becomes 


€ r 
n 


where h,,(<) is the probability density function 
of «. Again, for very large values of n this 
becomes 


h,(¢) (1 (10a) 


h(e)=-e7€ (11a) 
(2) APPLICATIONS 
(a) Laplacian Distribution—If the prob- 
ability density function of flaw sizes is 
f(x)=re-*, since the minimum possible 
flaw size is zero the cumulative distribution 
tunction is 


F(x) [ae Mae=t —@ a 
0 


Also, f'(x)=—?e~**. Substituting these 
values for f(x), F(x) and f’(x) in equation 
(3a) to find the mode of the largest value of x 


2Axe* — xn" Axe* 


He (n—1)=e (l—e ) 
—Axa* 
ne 1 
or 
log. n 
Xxa*= = (12a) 


The exact distribution, g,(x) of the largest 

values in samples of size n is given by 
—) -A3 ~h 
gn(x)=me “(1—-e “" 

but this is cumbersome to use, except for 
small values of n. An approximation to the 
distribution of the largest values when the 
sample size is large is obtained by introducing 
the random variable ¢, where 


e=nll—F(x)]=ne~™ 
Taking logs and rearranging, 


log. n log, ¢ 
Ca ee 


A Aa 


(13a) 


where « is distributed with the probability 
density function 


h(c)=e *, e>0. 
If n=log. ¢, the approximate distribution of 
x is 


log-n 7 
tere (14a) 


. n .-en eps 
where » is distributed as e”.e “© , —2 <yn<o. 
log.n 

2 


It may be noted that (14a) also gives 


as the mode of x because the most probable 
value of » is zero, since 
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d{h(q)) d « ? ‘ oT % 
dr, dr® .e e .e ¢ '.e 0 


for maximum h(n). 
Therefore 


e"=1, ie. 7—0 for maximum A (1). 


Since for any value x of the maximum flaw 
size, the corresponding strength is S=kx~}, 
the expected distribution of strength may be 
readily obtained. To illustrate the form of 
the strength distribution curve expected from 
the above theory and to show the way in 
which the mode of 
the strength values de- 
creases with increasing 
number of flaws, Fig. 
14 has been drawn 
from arbitrarily selec- 
ted values of the 0-3) on 
constants kA and i. 
It should be noted that 
the results have not 
been normalised so as 
to give the same area 
under each curve, i.e. 
although the curves 
give the true relative 
strength frequencies for 
a given value of n, the Po Se 
relative frequencies ofa 
given strength for diff- 
erent values of n cannot 
be directly compared. 
The slight skewing of 


0-2}- 


RELATIVE FREQUENCY 





0-4 -— oe > cena 
| n= 10,000 
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and the variance, «,*, of S is 

(35), 2 Kine I 

Bx /  *24R x° 
Since n is assumed to be large, the mode 
may be taken as the mean value of x and the 
standard deviation of the strength is 

he 

ave (ie) 
i.e. the standard deviation should increase 
approximately as the cube of the mean (or 
most probable) strength as the result of 





n= 1000 n= 100 n= NUMBER OF 
FLAWS PER 


SPECIMEN. 




















the curves towards low 1000 1500 
strength values should 
also be noted, as a re- 
sult of which the mean 
value and mode do not 
coincide. Provided n 
is large, however, the mean and mode may 
be taken as identical for practical purposes. 
Thus, the mean value of x for a given n may 
be calculated from equation (14a), since here 
the random components of x are a function 
of the random variable 7 only. The mean 


value, of 7 is given by 


Putting re" 


=| log. t . edt 0-577. 


0 
Hence, the mean value of x is 
log.n 0-577 
ey Eo 

Provided n is large, the second term on the 
right-hand side of this equation may be 
neglected and the mean and mode become 
identical. 

The curves in Fig. 14 also show that the 
range of strength values to be expected as a 
result of random variations of x decreases 
with increasing m ; in other words, the dis- 
persion of the results of strength tests may be 
expected to decrease with increasing specimen 
size. This may be expressed quantitatively as 
follows :— 

The variance o,* of the random variable 
7 is given by 


«© 


q% tos e+. dt- (fice oe oar a) 
0 


ah 


— 


where fe" as above. 
The variance of x is 


(s) PEI... 
By) °°" 6? 


a | : 
2000 2500 3000 3500 


COMPRESSIVE STRENGTH (ARBITRARY UNITS) 
Fig. 14—Theoretical distribution of strengths for Laplacian distribution of 


flaw sizes 


random variations in the maximum flaw size 
alone. 
kd 


, k*) 
V log. n 


As § S* log. n. 


Substituting this value in (15a) gives 
a (16a 

Og. n= —F= — 
oe aves 


a result which is also used above. 


(6) Normal Distribution—The problem 
here is one of smallest values, and 
‘ 1 (x—y)? 
f{(x)=— e 20 
V 22.6 


where » is the mean strength and o the 
standard deviation for the unit size. Sim- 
plifying by putting 


x—u 
§ sz 
oV2 
l — fy 2 j 1 — 26° 
f(x) iy fx) Fear? 
~ ye 
and f"(x)=sRe e 


The value of F(x) cannot be obtained by 
direct integration but for large negative values 
of 6 (i.e. for values of x much smaller than the 
mean u, which are the ones chiefly of interest) 
an approximate solution is 

—@ 


—@e 
F(x) -——. . 
am Vx. 20 


Substituting these values for f(x), f’(x) and 
F(x) in equation (8a), the following approxi- 
mate solution is obtained :— 





_ o(log, log. n+ log, 47) 
x*=u—o(2 1 +4+— 
u—o(2 log, n) 2(2 log, nt 


_For the large values of n the approximate 
distribution of the smallest values of x may 
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be obtained by substituting the expression 
for F(x) in equation (9a), giving as an 
approximate solution 


GS 
x==x*-+ log, ¢. 
(2 log, ny? . 
As the random components of x are a 
function of the random variable <« only, the 
mean value of x, x, is given by 


0:-577s 
(2 log, n)* 


and again, for large values of n, the mean and 
mode may be considered identical without 
serious error. It also follows that the 
standard deviation of x,c,,is given approxi- 
mately by 


a 


5,=6 — (17a) 
(12 log, n)* 
provided n is large. Accurate values of the 
ratio o,/o for a large range of n have been 
calculated by Tippett.'"* Comparison of 
these with the values given by (17a) shows 
that for the values of n which are of interest 
here (n+ 8) no appreciable error is introduced 
by using the values given by (17a). 

(c) Weibull Distribution —Here 


I (x) xx” FT aes 


where « and % are constants and x >0, z>0, 
> ‘, 
Now 


x fe 
s-1 al. il = 
Foxy~ | 2 a .ax=l|l—e 
¢ 


) 


and 
, —ax® VE? « 12 8-1 
f'(x)=e [xf4(3—1)x ~o2h2x” | 
18 ind xe? 
att,” 7c. (Ge!) 
B-2 953 48-1, —2ax” 
= {af(s—1)x* a*62x ] 
from which 
1 
er 
1—= {6 
x*= (19a) 
nx 


It is not necessary to know the unit size 
(i.e. the size for which (18a) gives the distribu- 
tion of strengths) in order to express results 
by means of equation (19a). This equation 
may be rewritten 


et | 
Ss 1/6 
n 
where S, the most probable strength, replaces 
x* and 6 is a constant given by 


Now n, the number of units in the specimen 
whose strength is S, is given by 
y 
} 0 
where V is the volume of the specimen of 
strength S and V4 is the volume of the unit 
size. 
Hence, 
b 
(7) 
V,/% 


Ss 


Taking logarithms 
| 
Log S=K-—; log } (20a) 


where K is a constant given by K=log bV,' *, 
and is numerically equal to the most probable 
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strength of a specimen of unit volume and 
with the slenderness ratio in question. 
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Design of Stiffened Plating in 
Compression 


By J. C. CHAPMAN, Ph.D., A.M.I.C.E. and JEAN E. SLATFORD, B.A. 


Simple formule governing the buckling of simply-supported stiffened plating are 


applied to some practical examples which may be relevant to ship design. 


The 


variation in critical stresses caused by changing the distribution of the stiffening 
members between the transverse and longitudinal directions is illustrated. For 
the transversely-stiffened plate selected it is concluded that, by introducing 
longitudinal stiffeners and reducing the transverse stiffening, the total weight can 
be reduced by 8 per cent while maintaining the same overall buckling load. A 


greater saving can be achieved by reducing the plate thickness. 


Alternatively, 


by maintaining the same weight the overall buckling load can be increased three 


times. 
longitudinal stiffeners are introduced. 


The buckling stress of a single panel of plating is also increased when 


When considering the implication of 


longitudinal stiffening, it should be borne in mind that the post-buckling reserve 

of strength (in the elastic range) is less when longitudinal stiffeners are employed. 

No consideration has been given either to post-buckling behaviour or to the effect 
of transverse bending. 


HE theoretical basis governing the critical 

buckling of stiffened plating is well 
known, and numerous papers on the subject 
have been published. In practical ship 
design it is probably not possible to arrive 
at plate-stiffener combinations of optimum 
buckling efficiency, since the plate thickness 
is determined largely by considerations other 
than its behaviour in compression in its own 
plane (e.g. wave pressure, local impact, and 
corrosion). This article gives some simple 
formule for the compressive buckling stresses 
of stiffened plating, and illustrates their 
application to practical design. The for- 
mule have been taken from a paper dealing 
with the post-buckling behaviour of stiffened 
plating,* since these are familiar to the 
authors and seem to have the merit of 
simplicity. They are based on the assump- 
tions that the edges of the plate are simply 
supported, that the torsional rigidity of the 
stiffeners can be neglected, and that the plate 
is loaded only in its own plane. In the 
present paper no consideration is given to 
post-buckling behaviour. 

The first example is representative of part 
of a ship’s deck plating, stiffened only in the 
transverse direction. Further examples show 
how the buckling loads and weights are 
affected by changes in the arrangement of 
stiffeners. The object of this note is to focus 
attention on a simple procedure which 


* “ Compressive Buckling of Stiffened Plates,’’ Falconer, B. H. 
and Chapman, J. C., THe ENGineerR, London, June 5, 1953, 
pages 789 and 822. 


Nomenclature 
a—Plate dimension in longitudinal! direction 
b—Width of plate. 
t—Plate thickness. 
/—Half wave-length of buckling. 
Parameter representing half wavelength 
1-—Combined moment of inertia of plate and 
longitudinal! stiffeners per unit length. 
I,—Combined moment of inertia of plate and 
transverse stiffeners per unit length 
I—Moment of inertia of plate per unit length. 
E— Modulus of elasticity of material in tension 
or compression 
v-—Poisson’s ratio. 
o.—Critical stress. 
P.—Critical load per unit wiath. 
%&»—Cross-sectional area of stiffeners in direction 
x relative to plate area 
1,—-1D 
Parameter representing rigidity of longi- 
I tudinal stiffeners. 


fe (1— vy! 


B= (1— vt peseenser representing rigidity of trans- 
I verse stiffeners. 


enables the designer to improve the com- 
pressive efficiency of stiffened plating without 
losing sight of other requirements. 


MODES OF BUCKLING 
A stiffened plate may buckle overall as a 
plate-stiffener combination, or buckling may 
occur locally. The overall buckling stress 
for a stiffened plate is given by 


we fF ol [utes suai | 
12(1 y*) b* (1 - %,) 722 +( T a, )A + Z 


and for an infinitely long plate 


4 f 

am 1+8, 
) ee as be 

ry 


A plate of finite length a will buckle into a 
number of equal half waves of length /, and 
the number of half waves a//=a/2b must be 
a whole number (Fig. la). It follows that in 
general A is not given exactly by Equation (2), 
and must be determined by having regard to 
the length of plate, although for fairly long 
plates Equation (2) is sufficiently accurate. 
For shorter plates the procedure is to find 
if tae wave-length /=%5 given by Equation 
(2) fits the known plate length (i.e. to find if 
the number of half waves a// is a whole 
number). If not, the value of 4 is adjusted 
slightly. For example, if a plate of length 
100in and width SOin has a value of 20-3 
(Equation (2)) the half wave-length / is 15in, 
and it is then necessary to decide whether in 
fact the plate buckles into six: half waves. 
corresponding to /=16-7in, or seven half 
waves, corresponding to /=14-3in. In the 
first case, //b=2=—0-333, and in the second 
case 2=0-286. Since 0-286 is nearer 0-3 
than is 0-333, it is likely that 0-286 is the 
correct value for 2 ; but this can be checked 
by finding the value of s, corresponding to 
each value for 4. The correct value of o. 
is the smaller of the two. 

Where the plate is sufficiently long for 
Equation (2) to hold, substitution in Equa- 
tion (1) gives 
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re 
6(1- v?) Bb 


6 


I 
ls (1+6,M1+6,) | 
%,) 


(3) 


This equation has been used for the numer- 
ical examples since it seemed undesirable to 
introduce any particular length of plate. 
Where heavy longitudinal stiffeners are 
widely spaced, buckling of the plate and 
transverse stiffeners may occur between 
longitudinals (Fig. 1b). The critical stress 
for this mode of buckling (or when there are 


comand 





ae ; 7 
OVERALL BUCKLING. BUCKLING BETWEEN 
LONGITUDINAL. 
(0) (b) 


Fig. 1—Modes of plate buckling. 


no longitudinals) can be found from Equa- 
tion (1) or Equation (3), by writing (, 

Ly ° 
If the transverse frames are widely spaced, 
buckling of the plate and longitudinal 
stiffeners may occur between frames (Fig. Ic), 
and the buckling stress for this condition (or 
when there are no transverse stiffeners) can 
again be found from Equations (1) or (3) 
by writing 8,—0. It often happens that the 
frame spacing is less than the width of the 
plate, in which case the half wave-length is 
restricted to the frame spacing. If the 
frame spacing is a, Equation (1) becomes 


rE f +[a an?) (5) 2| 


© 120 —v?) BA 
(4) 


6 


If the frame spacing is greater than the 
breadth, the wave-length is determined as 
before. 

Single panels of plating may buckle 
between frames and longitudinals (Fig. 1d), 
and the buckling of an unstiffened panel is 


given by 
cE Ff ! a} P 
=F vy BELA a . sy 


For an infinitely long plate /=6 or 4=1, but 
for plates of finite length a// must be a whole 
number. In this case it is unnecessary to 
calculate more than one value of o,, as the 
correct value of % can be found directly. 
The number of half waves a// will be the 
nearest whole number above or below 
a/b, and the transition between the two 
alternative wave forms occurs at 


Q) -/@ /@. 


“ transition 
where (a/b), is the nearest whole number 
below, and (a/b), is the nearest whole 
number above the actual value of a/b. The 
correct number of half waves is determined 
by whether the value of a/b is greater or less 
than the value of (a/b)transition. Suppose, 
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for example, that a/b=1-5; the plate will 
buckle into either one or two half waves, 
and (a b)) l, (a b)., 2, so (a b) transition 

V1V2=1-41. Since 1-5 is greater than 
1-41, the plate will buckle into two half 
waves, and 2=0-75. 

Where the length a is less than the 
breadth b, the half wave-length /=a, and 
Equation (5) becomes 


mE 


eb “| (6) 
121 a 


vy’) b “bh 


6, 














PANEL BUCKLING. 


BUCKLING BETWEEN 
TRANSVERSE FRAMES. 


(<) (4) 


Broken lines represent stiffeners 


NUMERICAL EXAMPLES 


In the examples the stiffeners are toe- 
welded. The first plate-stiffener combina- 
tion is typical of a ship’s deck. 

Arrangement (1)—0-62in plate, 120in wide, 
stiffened transversely by Tin by 4in by in 
angles at 3Qin centres : 





1x4" Ve 








30 INCHES 





Fig. 2 


Cross-sectional area of plate per stiffener 
18-6 square inches. 

Area of stiffener 4-0 square inches. 

Weight of combination 30-1 1b per square 
foot. 

Second moment of area about mn, assum- 
ing all the plate acts in conjunction with the 
angle, per inch width 

1,-- 3-38 cubic inches 

Second moment of area of plate, per inch 
width, 

1-0-0200 cubic inch. 


Assuming v=0-3 


6,=(1 v2)" 1) 153. 


Since there are no longitudinal stiffeners 
2, $,=0, and assuming the plate is suffi- 
ciently long for Equation (3) to hold 


6, am a 1+-6,-+ 1); 


b= 120in, and for E= 13,000 tons per square 
inch the overall buckling stress is 


o,==8-4 tons per square inch 
The overall buckling /oad per inch width is 
P.=8-40-62=5:-2 tons per inch 
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The buckling stress for a panel of plating 
between transverse stiffeners is given by 
Equation (6), where a==30in, and 


s, = 5-7 tons per square inch 
This stress corresponds to a load 
P, 3-5 tons per inch 


It can be seen that buckling between 
frames occurs first. As the half wave-length 
for overall buckling is only 34in, it is almost 
certain that the 30in half wave-length would 
persist even if the overall buckling stress 
were exceeded. 

The second combination is chosen to 
provide the same overall buckling load as 
the first, the stiffeners being equally disposed 
in the longitudinal and transverse directions. 

Arrangement (2)—0:62in plate, 120in wide, 
stiffened transversely and longitudinally by 
3in by 2in by tin angles at 30in centres : 


x2 








n 0-62" n 








30 INCHES 1 





Fig. 3 


Cross-sectional area of plate per stiffener 
18-6 square inches. 
Area of stiffener 1-19 square inches 


a, 0-064. 


Weight of combination 28-0 Ib per square 
foot. 

Second moment of area about nn, assum- 
ing all the plate acts in conjunction with the 
angle, per inch width 


1,1, =0-257 cubic inch 
I ~0-0200 cubic inch 


fe fa 
Mz My 


6, Say 
and Equation (3) becomes 
rE 
6, 6(1 


@— 10-9, and the overall buckling stress is 


; +p. 
v*) 6? (1+<«,) ’ 


o, —-7°6 tons per square inch. 
The buckling load per inch width is 


P, : oes 5-0 tons per inch. 

A single 30in square panel of plating 
buckles into one half wave, and Equation 
(5) becomes 

: EE P 

° X1—y*) Bb” 

from which 

s, ~20 tons per square inch 
and 

P. ~ 13-2 tons per inch. 


The overall buckling load is about the 
same as before, but the local buckling load 
has been greatly increased. 

In the following example the spacing 
between transverse stiffeners is increased, 
while maintaining the same buckling load. 

Arrangement (3)—0O-62in plate, 120in wide, 
stiffened transversely by 34in by 24in by jyin 
angles at 60in centres, and longitudinally by 
3in by 2in by tin angles at 30in centres : 


3Y2'x 22 eb 22's" 











{ 60 INCHES | 


Fig. 4 
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Area of plate transverse stiffener 
37-2 square inches 

Area of transverse stiffener 1-78 square 
inches. 

As in Arrangement (2) «,—0-064. 

Weight of combination 27-6 Ib per square 
foot. 


per 


1, ~0- 260 cubic inches 
B,— 11-0, 
and as in Arrangement (2) 
6,=10-9, 
From Equation (3) 
6,-=7°6 tons per square inch 
P.-=5-0 tons per inch 
, The buckling stress for a panel of plating 
is ¢-=20 tons per square inch, since a/b=2, 
and the plate again buckles with its preferred 
half wave-length /=b. The corresponding 
load is P-=13-2 tons per inch. 

As the transverse stiffeners are widely 
spaced, the buckling of the plate and longi- 
tudinals between transverse stiffeners must 
also be considered. For this mode of buck- 
ling a=60in, b=-120in, and Equation (4) 
is applicable, giving 

a,-- 14-7 tons per square inch 
P,-=9-7 tons per inch 


For the given overall buckling load and 
plate thickness no great saving of weight has 
been achieved by introducing longitudinal 
stiffeners, but the local buckling load has 
been increased. 

The effect of reducing the plate thickness 
will now be illustrated. 

Arrangement (4)—0-44in plate, 120in wide, 
stiffened transverseby and longitudinally b) 
3in by 3in by tin angles at 30in centres : 


353" 


— Ines 


| 
pee 


Fig. 5 


Area of plate per stiffener 13-2 square 
inches. 
Area of stiffener 1-44 square inches 
a, 0-109. 
Weight of combination 21-4 lb per square 
foot 
1, = 1, —0-294 cubic inch 
1-0-0071 cubic inch 
y  36°8. 
Equation (3) gives the overall buckling 
stress 
so, ~ 11-0 tons per square inch 
and the load per inch width is 
P.=- 5-4 tons per inch 
Che buckling stress for a 30in square panel 
of 0-62in plating is 20 tons per square inch 
(Arrangement (2)), and for 0-44in plating the 
panel buckling stress is 
0-44 
0-62 


a 
) 10-0 tons per square inch 


o,= 20» ( 


and 
P.-=4-8 tons per inch 


The buckling loads are now slightly higher 
than in Arrangement (1), but the weight is 
reduced by 30 per cent. 

The following arrangement maintains the 
same plate thickness and total weight as in 
Arrangement (1), but the transverse stiffener 
spacing is increased to 60in and the weight 
so saved is used to provide longitudinal 
stiffeners at 30in centres. 
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Arrangement (5)—0-62in plate, 120in wide. 
stiffened transversely by Tin by 4in by 4in 


angles at 60in centres, and longitudinally bj 
34in by 3in by ~<in angles at 30in centres : 


7"x 44 3 Vr'x ?°x 6 


_. 80 INCHES 
Fig. 6 

Area of plate per transverse stiffener 
37-2 square inches. 

Area of transverse 
inches. 

Area of plate per longitudinal stiffener 
18-6 square inches. 

Area of longitudinal stiffener 1-93 square 
inches 


stiffener 4-0 square 


a, 0-104. 
_ Weight of combination 30-1 Ib per square 
foot. 
I, -1-83 cubic inches 
82-7 
0-545 cubic inch 
24-0. 


dy 


Arrangement No 


Plate thickness, inches 
Transverse angles 
Size, inches 
Spacing, inches 
Longitudinal angles 
Size, inches 
Spacing, inches 
Overall buckling 
Stress, tons per square inch 
Load, tons per inch 
Buckling between transverse stiffeners 
Stress, tons per square inch 
Load, tons per inch 
Buckling of plate panel 
Stress, tons per square inch 
Load, tons per inc 
Weight, Ib per square foot 
Weight 
least buckling load 
(Arrangement (1)= 100) 


From Equation (3), for overall buckling 
co =26 tons per square inch 
P,-= 18-1 tons per inch 
The buckling stress for a 60in by 30in panel 
of plating is 
6,== 20 tons per square inch, 
and 
P.=13-7 tons per inch 
Writing a=60in, b= 120in in Equation (4) 
gives the stress for buckling of the longitud- 
inally-stiffened plating between transverse 
stiffeners 
6. =29 tons per square inch 
P.= 19-6 tons per inch 


Compared with Arrangement (1), the 
overall buckling load has been increased 
from 5-2 tons per inch to 18-1 tons per 
inch, and the panel buckling load has been 
increased from 3-5 tons per inch to 13-7 tons 
per inch. 

The next arrangement again maintains the 
same total weight as in Arrangement (1), 
but the stiffeners are distributed equally in 
the transverse and longitudinal directions at 
30in centres. 

Arrangement (6)—0-62in plate, 120in wide, 
stiffened transversely and longitudinally by 
34in by 3in by fin angles at 30in centres : 

Area of plate per stiffener 18-6 square 
inches. 

Area of stiffener 1-93 square inches. 

x, —0- 104. 


Weight of combination 30-0 lb per square 
foot. 
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30 INCHES 


Fig. 7 


As in Arrangement (5) 
24:0 -%,. 
From Equation (3), for overall buckling 
cs. 14:7 tons per square inch 


and 
P..- 10-0 tons per inch. 


The buckling stress for a 30in square panel 
of plating is 
os, 20 tons per square inch, 


and 
P.= 13-7 tons per inch. 


Compared with Arrangement (1) the 
overall buckling load has been increased 
from 5-2 tons per inch to 10-0 tons per inch. 

The following Table summarises the results 
of the calculations : 


CONCLUSIONS 


The numerical examples have been chosen 
to show how the weight and compressive 
buckling load of a transversely-stiffened 
panel may be varied by changing the stiffener 
arrangement. The examples are intended 
only to illustrate the type of calculation 
which may be done in the course of arriving 
at a suitable design, and the stiffener arrange- 
ments chosen are not necessarily the best. 

For the transversely-stiffened plate selected 
it is found that, by retaining the same plate 
thickness and adding longitudinal stiffeners, 
the weight of the plate-stiffener combina- 
tion can be reduced by about 8 per cent, 
while retaining the original overall buckling 
load. At the same time, the local buckling 
load is considerably increased (Arrange- 
ments (1), (2), and (3) in the Table). A much 
greater saving in weight can be achieved by 
reducing the plate thickness, but it must be 
remembered that only loading in the plane 
of the plate has been considered (Arrange- 
ment (4) ). 

If the original plate thickness and total 
weight is maintained, the overall and local 
buckling loads can be greatly increased by 
increasing the spacing or reducing the section 
of the transverse stiffeners and using the 
weight so saved ‘to provide longitudinal 
stiffeners (Arrangements (5) and (6) ). 

It should be borne in mind that (in the 
elastic range) the post-buckling reserve of 
strength of a longitudinally-stiffened plate is 
less than that of a plate which is only trans- 
versely stiffened. 





Feb. 20, 1959 


THE ENGINEER 


Steel Strip Shear and Classifier 
Drives at Velindre 


The electrical drives for the tinning lines at the Velindre works of the Steel Compan) 
of Wales, as supplied by The General Electric Company, Ltd., were described in 


our issue of August 15, 1958. 


The shearing and classifier line drives at the ends 


of the tinning lines, together with some separate cut-up line drives, were supplied 


by Harland Drives, Ltd., 47/48, Berners Street, London, W.1, 
Below we describe the automatic speed control of the 


junction with the G.E.C. 


working in con- 


drives and the sheet classification equipment, wherewith the strip is inspected elec- 


trically for pinholes and off-gauge material and the cut sheets are then segregated 


accordingly. 


T the Velindre works of the Steel Com- 

pany of Wales there are three electro- 
lytic tinning lines, each complete with shear- 
ing and classifying equipment, built under 
licence from the United States Steel Corpora- 
tion ; in addition, there are separate shearing 
and classifying lines for untinned or “* black ” 
plates. The electrical equipment for these 
lines was supplied and installed by Harland 
Drives, Ltd., 47/48, Berners Street, London, 
W.1, in conjunction with The General 
Electric Company, Ltd. 

Two points of particular interest in the 
electrical installation are dealt with in some 
detail in this article. The first is the method 
of controlled raising of the speed of the pay- 
off reels on the separate shearing lines to 
compensate for the progressive reduction in 
coil diameter and maintain constant strip 
speed. The second is the method of detecting 
faulty sheets and of automatically diverting 
them along separate conveyor systems to 
segregate prime sheets from off-gauge sheets 
and sheets containing pinholes. 


The shearing line receives large coils of 


cold-rolled, annealed and tempered strip 
up to a maximum of 72in in diameter and 
about 32in wide. The thickness of the strip 
varies from about 0-008in to 0-030in, and 
the shearing line cuts the strip into sheets 
varying in the length from 18in to 42in, 
depending on the speed of the line and the 





setting of the shear. After the strip has 
passed through the Hallden Robertson shear 
(Fig. 1) the cut sheets are then classified on a 
conveyor system and automatically stacked 


in three piles, depending on the condition of 


the sheet—** prime,” “* off-gauge * and “* pin- 
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the slag being broken up in the cold rolling 
processes at the Velindre works, as a result 
of which small holes appear. 

The shearing line, except for the shear, 
was built by the Head Wrightson Machine 
Company, Ltd., and the shear by W. H. A. 
Robertson and Co., Ltd. Because of the 
automatic controls, both electrical and 
mechanical, the line requires an operating 
crew of only five men and a line has produced 
186 tons of sheared plate in an eight-hour 
shift. The speed of the line is variable 
between 150ft per minute and 1250ft per 
minute, but, when in commercial operation, 
the line is rarely operated at a speed of less 
than 500ft per minute. The maximum speed 
of the line is at present limited by the 
mechanism of the shear to 1000ft per minute 
and the actual operating speed is determined 
by the thickness of the sheet being cut and 
the size of the sheets—-that is, the number of 
cuts of the shear per minute. 

The electrical equipment falls under two 
main headings : first, the driving units and 
their control gear ; and, secondly, the auto- 


PAY-OFF SIDE TRIMMER SHEAR CONVEYORS 
REEL 
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Fig. 2—Diagrammatic layout of steel strip shear and classifier line at Velindre 


hole.’ Off-gauge sheets are, as the name 
implies, ones which are either over or under 
gauge, as determined by the beta gauge 
situated on the instrument stand immediately 
before the shear. These sheets are otherwise 
of first-class quality and are subsequently 
hand sorted, according to their gauge, for 
sale. Pinhole sheets are ones which have small 
holes generally caused by deposits of slag 
which occasionally remain in the material 
after the smelting and hot rolling processes, 


Qh ie 
oe 


+ », 


Fig. 1—Shear motor (with closed-air-circuit cooler) on electrolytic tinning line 


matic electronic equipment for rejecting 


defective sheets. 
THE Drive 
The electrical drive consists of fifteen d.c. 
motors, coupled to the line as follows : 
40 h.p., 480V, 360/1500 r.p.m 


20 h.p., 440V, 1690/2190 r.p.m 
75 h.p., 440V, 1000/2000 r.p m. 


Pay-off reel 
Side trimmer 
Shear 

Twelve conveyor motors of three different 
kinds : 

(1) 24 h.p., 440V, 1062/2125 r.p.m 
(2) 6+ h.p., 440V, 1062/2125 r.p.m 
(3) 24 h.p., 440V, 625/1875 r.p.m 

All the drive motors are supplied from a 
125kW variable-voltage generator, armature 
boosters being associated with the pay-off 
reel, side trimmers, and one booster for all 
the conveyor motors. In addition, the main 
generator set has a 250V level compound 
exciter and all five machines are driven by a 
200 h.p., 3300V squirrel-cage induction motor 
at 980 r.p.m. 

A schematic layout of the line and its 
associated driving units is shown in Fig. 2. 

As the strip is unwound from the pay-off 
reel, the speed of the pay-off reel motor must 
be increased to compensate for the reduction 
in diameter of the coil, so maintaining con- 
stant strip speed. There is a pit between the 
pay-off reel and side trimmer and another pit 
between the side trimmer and the shear, the 
sheet hanging in these pits in loops as indi- 
cated in Fig. 2. Automatic control of the 
loops (see Fig. 3) is based on a new approach 
to the problem, which is stated to have proved 
very effective in practice. 

The speed of the pay-off reel motor is 
controlled in such a way as to maintain the 
position of the loop of strip in the looping 
pit at a particular level. On one side of the 
pit there is a lamp house containing 
fluorescent tubes and, on the other side, a 
photo-electric sensing device is mounted, 
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Fig. 3—Automatic control of loops to maintain constant strip speed by increasing the speed of the pay- 
off reel motor to compensate for the reduction in coil diameter 


to respond to the amount of light falling on 
it from the lamp house ; more or less light 
is obscured depending on the length of the 
loop hanging between the lamp house and 
the sensing device. The photo-electric sens- 
ing device consists of a rotatable mirror 
arranged to reflect light from the lamp house 
on to the photo-cell. The output voltage 
from the photo-cell is passed to a thermionic 
amplifier which, in turn, controls the rotation 
of a split-field motor driving through a 
650/1 reduction gear to the mirror. The 
mirror always takes up a position such that a 
predetermined amount of light is reflected 
on to the photo-cell. Thus, as the loop of 
strip steel varies in length, the mirror is 
rotated to follow the bottom of the loop. 
Geared to the mirror is a potentiometer and 
the voltage of the sliding contact of the 
potentiometer is then proportional to the 
depth of the loop in the pit. The voltage 
from the potentiometer geared to the motor 
corresponds to the position of the bottom of 
the loop and the voltage from a tacho- 
generator also driven by the split-field servo 
motor corresponds to the speed and direction 
of travel of the bottom of the loop. These two 
voltages are applied to the control windings 
of a magnetic amplifier which, in turn, 
.>.ntrols the current in the two equal, but 
oppositely connected, field windings of the 
pay-off reel booster. Hence, the magnitude 
and polarity of the output voltage of the 
reel booster varies with the loop position. 
The output of the reel booster thus depends 
on the position of the loop in the pit and 
varies the speed of the reel motor accord- 
ingly. Should the loop tend to increase in 
length, the mirror will be rotated in a down- 
ward direction in quest of more light. The 
signal applied to the magnetic amplifier con- 
trolling the booster will be in such a sense 
as to reduce the booster voltage (and may 
even send it negative), thus reducing the 
speed of the pay-off reel motor and tending 
to return the position of the loop to the pre- 
set position. As the strip is paid-off the coil, 
the speed of the strip tends to fall gradually 
below line speed as the reel diameter de- 
creases. Thus, the loop in the pit will rise 
above the control point and a signal from 
the loop servo unit will produce, through the 
magnetic amplifier, an increase in positive 
voltage of the reel booster, causing the speed 
of the reel motor to rise to the required 
value. The process of increasing booster 
voltage will continue, associated with the 
shortening of the length of the loop, until 
the booster voltage has reached a value of 
approximately 28V when a voltage relay 
will energise the pilot motor of the pay-off 
reel field rheostat. The pilot motor will 
run the rheostat arm in such a direction as 
to weaken the field of the reel motor. As 
the field is weakened, the speed of the reel 
motor will increase tending to cause the 
loop to drop in the pit. This will, through 


the magnetic amplifier, produce a reduction 
in the booster voltage and, when the voltage 
has fallen to about 20V, the voltage relay 
will drop out and stop the pilot motor. The 
pay-off reel motor will then be running with 
a slightly weakened field and a small voltage 
from the booster. As the coil unwinds 
further the sequence of operations described 
above will be repeated until the reel is empty. 
Then the reel motor will be running on weak 
field, that is, 1360 r.p.m. corresponding 
to a line speed of 1250ft per minute, whereas 
with a full coil, the reel motor speed 
would be 360 r.p.m. 

Automatic run-back of the reel field 
rheostat is initiated by operation of the lever 
controlling the hydraulics for expanding the 
reel mandrel when fitting a new coil to the 
pay-off reel. 

The control of the loop between the side 
trimmer and the shear is in general similar to 
that of the pay-off reel/side trimmer loop 
except that there is no controlled shunt 
range on the side trimmer motor. The loop 
control is achieved wholly on the side 
trimmer booster: control of the looping 
pit maintains the loop at the pre-set level. 

All the conveyor motors are provided with 
automatic speed control, the speed reference 
being taken from a small tacho-generator 
driven from the shear pinch rolls. The out- 
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put from this tacho-generator being small, it 
is amplified by a magnetic amplifier and 
applied to the control of a 5kW generator 
(Fig. 5) in such a way that the voltage from 
this 5kW machine is proportional to line 
speed ; this voltage is used as a reference 
for all conveyor motors. 

The output of the tacho-generator coupled 
to each of the conveyor motors is propor- 
tional to the speed of the conveyor motor 
and the output is compared, across a potentio- 
meter circuit (SSR and PR, Fig. 5) with the 
controlled reference voltage from the line 
tacho-generator set. Any difference is fed 
to the particular magnetic amplifier (MA) 
as an error signal, and the output from the 
magnetic amplifier supplies the conveyor 
motor field. Should the speed of the con- 
veyor motor fall below the pre-set value, the 
output from the magnetic amplifier will be 
such as to weaken the field of the conveyor 
motor and thus increase its speed. The 
controlled speed of the conveyor motors may 
be adjusted by changing the position of the 
speed-setting potentiometer (SSR), that is, 
changing the effective reference voltage 
from the line tacho-generator for that par- 
ticular conveyor motor. 

The speed of the classifier entry section 
must be faster than that of the shear section 
so that a gap is obtained between the cut 
sheets as they come from the shear on to 
the entry conveyor. Variation of the gap 
between the sheets is provided from zero gap 
to a maximum gap of approximately Sin by 
means of a rheostat (GSR). Maintenance of 
the gap between the sheets on the entry 
conveyor, conveyor 1A and conveyor 1B is 
important for satisfactory operation of the 
automatic sheet rejection equipment. 

At the end of the entry conveyor there is a 
set of magnetic rolls (Fig. 4) constituting a 
deflection point for the pinhole sheets ; and 
at the end of conveyor 1B, there is a second 
set of magnetic rolls at the rejection point 
for off-gauge. The conveyors immediately 
after each rejection point on each of the three 
flights are run at the same speed as the entry 
section conveyor or slightly faster to ensure 
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Fig. 4—Conveyor motor and controls on ‘‘ black ’’ plate shearing lines. Three magnetic rolls can be 
seen (centre) and the selsyn linking the leveller rolls and recording drum is on the left 
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that the sheets clear these points without 
causing “cobbiing.” At the end of each 
No. 2 conveyor a shingling plate is situated 
which deflects the sheet slightly upwards, 
thus raising the leading edge of the sheet 
above the trailing edge of the preceding 
sheet and allowing the sheets to overlap or 
“ shingle.”” The speeds of the No. 3 con- 
veyors are about 50 per cent of the No. 2 
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Fig. 5—Automatic speed control of conveyor motors. 

The output from a tachogenerator coupled to each 

conveyor motor is compared with that of a tacho- 

generator driven from the shear pinch rolls. Through 

a magnetic amplifier any difference is applied as an 

error signal to the field of the appropriate conveyor 
motor to correct its speed 


conveyor speeds. The No. 4 conveyors 
are run even slower, being between 20 
and 25 per cent of the line speed, 


depending on the length of sheet being cut. 
Thus the overlap on the final conveyor is 
such that three thicknesses of sheet are 
passing a particular point at any instant. 
The object of this * shingling ~ is to ensure 
satisfactory piling of the cut sheets into the 
boxes situated at the end of each conveyor 
flight. 

REJECTION OF DEFECTIVE 

SHEETS 

The basic function of the equipment for 
rejecting defective sheets is to detect pinholes 
and off-gauge portions in the strip before 
cutting into sheets, store the knowledge and 
then, at the appropriate time, emit a signal, 
which will deflect the cut sheets on to the 
appropriate conveyors. 

The pinhole detector is a photo-electric 
device supplied direct from the U.S.A. and 
the off-gauge detector is a beta-ray gauge 
instrument supplied by Davy-United in 
collaboration with Isotope Developments, 
Ltd. The remainder of the equipment, apart 
from the magnetic rolls, was supplied by 
Harland Drives, Ltd. The single sheet 
rejection equipment (Fig. 6) consists essen- 
tially of : 

(a) A selsyn link, consisting of a trans- 
mitter and receiver, between the leveller rolls 
and No. | recording drum. 

(b) A selsyn link between the first magnetic 
roll and No. 2 recording drum. 

(c) Recording drums Nos. | and 2. 

(d) Electronic switching circuits associated 
with the off-gauge and pinhole detection and 
the two recording drums. 

(e) Thyratrons controlling the power sup- 
ply to the magnetic rolls. 

The channels for the pinhole and off-gauge 
detection and rejection are completely separ- 
ate electrically and fundamentally similar. 
Duplicate channels for stand-by are pro- 
vided for both the pinhole and off-gauge 
detection and rejection. 

Pinhole Detection Channel.—A smail hole 
in the strip metal will produce a signal from 
the pinhole detector (A, Fig. 6) which is 
amplified in the first amplifier, a pulse from 
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which will close electronic switch 1. A 
number of pulses of current will be recorded 
on drum No. |. This drum is driven by a 
selsyn receiver at a speed proportional to the 
speed of the strip metal, the strip at this 
Stage being continuous. The recorded fault 
signal is picked up at head 2, amplified and 
used to “trip” store No. | if the sheet 
about to be cut is faulty. Mounted on the 
shear is a photo-electric device which gives a 
pulse at the instant the shear knives cut the 
sheet. The knives of the shear cut once 
every revolution of the shear drums. The 
resultant pulse is amplified and used to re-set 
store No. | from the ** tripped ” condition 
and this action produces a pulse which 
closes electronic switch No. 2. 

The distance between head | and head 2 
on No. | recording drum is proportional 
to the distance between the centre line of the 
pinhole detector and the centre line of the 
shear. Thus, as this drum is rotating at a 
speed proportional to strip speed, the time 
taken for the detected pinhole to travel from 
the pinhole detector to the centre line of the 
shear is the same as the time taken for the 
signal recorded at head | to reach replay 
head No. 2. Thus, when the signal is picked 
off the record drum by head No. 2, the pin- 
hole has reached the centre line of the shear 
and, shortly after this, a signal is received 
from the shear detector photo-electric cell at 
the instant of cut and this locates the trailing 
edge of the sheet containing the pinhole. 
For sheet rejection, it is necessary to know 
the position of the leading edge of the sheet 
and, to do this, a leading edge detector 
photo-electric cell is positioned after the 
shear, on the entry conveyor, in such a 
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veyor and the distance between head 3 and 
head 4 is proportional to the distance 
between the centre line of the leading edge 
detector and the magnetic rolls. The record- 
ing signal picked up by head 4 is rectified 
and is used to operate the thyratron switch. 
When a rectified recording current is present 
the thyratron switch energises the top 
magnetic roll which passes the sheet on to 
the top or prime conveyor, that is, the sheets 
being passed are good sheets. As men- 
tioned previously, when a faulty sheet passes 
the leading edge detector, a pulse opens 
electronic switch 3 and recording ceases for 
the length of the sheet. The circuit is so 
arranged that if there is no output from the 
rectifier fed from head No. 4 the thyratron 
switch will energise the bottom roll and, 
therefore, deflect the sheet on to the pinhole 
conveyor. 

Off-Gauge Sheet Rejection—The system 
for rejection of off-gauge sheet is basically 
the same as that for the pinhole channel 
except that with off-gauge the final switch- 
ing is arranged to reject several sheets since, 
unlike a pinhole, off-gauge usually occurs 
over a considerable length. 

We learn that this system has proved satis- 
factory in service and that it has rejected 
single pinhole sheets at speeds up to 950ft 
per minute. This is thought to be a con- 
siderable improvement on_ the electro- 
magnetic methods previously employed 
where, with a single pinhole sheet, four or 
more sheets were rejected to ensure rejection 
of one faulty sheet. On previous installations 
it was profitable to hand-sort the pinhole 
sheets after rejection to reclaim the prime 
sheets in the pinhole pile but this hand sort- 
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Fig. 6—Principles of sheet rejection equipment. 
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4 GENERATOR 


The functions are to detect pinholes and off-gauge parts 


of the strip before cutting into sheets, to store this data, and then to emit a signal which will detiect 
the faulty sheets to the appropriate conveyors 


position that it is possible to have only one 
sheet between the leading edge detector and 
the centre line of the shear. 

With switch No. 2 closed, the interruption 
of the light on the leading edge detector 
photo-cell by the leading edge of the faulty 
sheet produces a pulse which opens electronic 
switch No. 3 whereupon recording ceases 
for the length of the sheet. 

No. 2 recording drum is driven at a speed 
proportional to the speed of the entry con- 


ing is no longer necessary. 

The equipments supplied for use with 
continuous tinning lines are similar in 
operation. In this case, the shear and 
classifier section supplied by Harland Drives, 
Ltd., followed the tinning section of the 
installation, the drive of which was supplied 
by The General Electric Company, Ltd. (THe 
ENGINEER, August 15, 1958, page 262). The 
shear and classifier section obtains a speed 
signal from a tacho-generator driven by the 
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exit bridle rolls and this signal is fed to a 
thermionic amplifier which controls the field 
of the 125kW generator supplying all motors 
on the shear and classifier section. The strip 
is received continuously from the tinning 
line ; as there are no coils, there is, there- 
fore, no pay-off reel or side trimmer and 
only one loop between the carry-over con- 
veyor at the end of the tinning lines and the 
shear. The loop control servo unit is funda- 
mentally the same as that installed on the 
shear and classifier lines but, in this case, the 
output from the loop control is either added 
to or subtracted from the speed signal 
received from the tacho-generator men- 
tioned previously. Thus, the signal from 
the tacho-generator is a base signal for the 
speed control. The output from the loop 
servo unit acts as a vernier about the base 
signal adjusting the output from the main 
generator and thus the speed of the shearing 
line, so that the speed of the strip entering 
the looping pit from the carry-over con- 
veyor is the same as the rate at which it is 
being pulled out of the pit by the shear. 

The single-sheet rejection equipment on 
the tinning line is also fundamentally the 
same as that supplied for the shear and 
classifier line except that additional safe- 
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guards have been incorporated, such as 
monitoring the pinhole signals and auto- 
matic changeover from No. | channel to 
No. 2 channel in the event of a failure, as 
the tinning line process is continuous and 
stoppages of the line must be reduced to a 
minimum. The failure detecting system is 
electrically separate from the pinhole sheet 
rejection system which it monitors. “* Pin- 
hole signais*’ at the input to the main 
system are continuously sampled by the 
monitors, and delayed for the appropriate 
time before being compared with the “* reject 
sheet ” signal applied to the magnetic rolls 
by the rejection equipment. If the “ reject 
sheet ” signal does not occur at the correct 
instant, the monitor brings the stand-by 
channel into operation and gives an alarm. 

In this installation the production line 
with driving units and operator’s controls is 
installed on the mill floor, while the motor- 
generator sets, automatic contactor panels. 
magnetic amplifiers and electronic controls 
are installed in the basement, which is 
suitably ventilated. 

The requirements and the overall design 
of the electrical equipment were specified by 
the consulting engineers, Messrs. McLellan 
and Partners. 


Large Electric Resistance Welded 
Steel Tubes 


A plant for making steel tubes up to 5 


sin diameter by the electric resistance 


welding process has been installed at the Wednesfield works of Tube Products, 


Lid 
available from this plant. 


Annealed and hydraulically tested tubes up to 60ft long will eventually be 
According to the size and wall thickness tubes are 


now being produced at speeds between SOft and 120ft per minute 


INCE plant for the manufacture of steel 

tubing by the electric resistance welding 
process was first introduced into this country 
in 1928 by Tube Products, Ltd., the use of 
this type of tube has extended to practically 
every branch of industry. Up till recently, 
however, the tubes have been available up 
to 44in in diameter only, and to satisfy the 


demands of a wider field of industry a new 
plant capable of making tubes up to 54in 
diameter and 0-280in thick, to the require- 
ments of B.S.980, B.S.1717,  B.S.1775, 


B.S.3059, B.S.806 by the electric resistance 
welding process has been installed at the 
Wednesfield works of Tube Products, Ltd. 
This plant is now making the large diameter 





Fig. 1—Forming roll side of resistance welding machine 
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Fig. 2—Partially formed strip passing from vertical 
forming rolls to the horizontal rolls 


tubes in lengths up to 60ft, and when a new 
furnace now being installed is completed, 
annealed and hydraulicaliy tested tubes in 
the maximum sizes will be available. The 
whole of the plant is designed for continuous 
flow production and is being highly mechan- 
ised with roller conveyors and transfer equip- 
ment by which the tubes will be carried 
between all the finishing stages. For this 
plant a new building some 660ft long by 
120ft wide has been laid down. 

The actual tube making machine has been 
designed and constructed by the firm’s own 
engineering staff, and it can be seen in the 
photographs we reproduce. Strip of the 
required gauge and slightly over-width is 
supplied to the machine in coil form. 
These coils are delivered to uncoiling stands 
near the feed end of the machine and from 
here they are drawn and wound on to larger 
spools or * spiders ~*~ which can hold up to 
12 tons of stripeach. As they pass out of the 
uncoiling station the ends of each coil are 
cropped square and butt welded to the trail- 
ing end of the preceding coil to form a con- 
tinuous length on the spider. Two spiders 
are arranged on a turntable at the feed end 
of the machine and whilst one is being built 
up strip from the other is being drawn off 
into the machine. The spindle of each 
spider incorporates at one end a dog coup- 
ling which is connected to a drive at the side 
of the turntable during the coiling operation. 
Whilst strip is being drawn off the spider by 
the machine this drive is disengaged to permit 
free rotation. 

At the beginning of the main machine line 
the strip first passes through a bank of level- 
ling rolls and then along a feed table to a butt 
welding station where successive lengths of 
coils are welded together. A rotary disc 
shear next in line then trims the sides of the 
strip to the required width. his shear 
incorporates a chopper attachment for reduc- 
ing the trimmings to readily manageable 
swarf. After then passing through a stand of 
vertical guide rolls the strip is drawn into 
the train of tube forming rolls shown in 
Fig. 1. 

Initial forming is effected in seven stands 
of vertical rolls, which are driven through 
reduction gearing and universal shafts, and 
provide the main drive for the strip through- 
out the machine line. Depending upon the 
gauge of the strip and the diameter of the 
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tubes being made the drive shafts are coupled 
to either a group or to all of these vertical roll 
stands. 
the vertical rolls is provided by two 100 h.p.., 
300 to 1500 r.p.m., variable speed motors, one 
at each end of a main shaft passing through the 
gear units. A third, similar motor coupled on 
the shaft normally functions as a standby, 
but it can be used to supplement the drive 
when heavy-gauge tubes are being made. 

From the vertical roll stands the strip, 
now in the form of a “* U ” passes into a line 
of four horizontal roll stands (Fig. 2) which 
close the upper sides over to complete the 
tube form, and the tube then moves on to 
the table of the welding machine. This 
machine comprises a rotary transformer 
assembly, adjustable for height on a heavy 
column structure, and having electrode discs 
fixed on its end overhanging the welding table. 
The height of the transformer is adjusted 
through motor-driven shafting and worm 
gearing at the top of the machine to position 
the discs in accordance with the tube size 
being produced. The electrode discs are also 
interchangeable to suit the diameter of the 
tube being welded, and their profiles can be 
trimmed and cleaned in situ by the use of a 
tool mounted in a radiusing slide on the upper 
face of the machine housing. Normally the 
transformer is rotated by the pressure imparted 
through the electrodes on the moving tube, 
but for trimming purposes it can be driven 
by an auxiliary motor. A pair of horizontal 
rolls on the table below the centre line of the 
electrode hold the edges of the strip closed 
during the final continuous welding opera- 
tion. Through the variable speed drive 
welding is effected at speeds varying from 
50ft to 120ft per minute according to the 
size and thickness of the tube. 

As the tubing leaves the welding table, 
Fig. 3, it is carried below a fixed tool which 
shaves off the small welding fin formed on 
the outside of the wall. The fin formed on 
the inside of the tube is also shaved off by a 
cutter supported in the tube by a bar 
anchored to a bracket in front of the hori- 
zontal closing rolls. After this trimming 
operation the continuous length of tubing 
passes through a spray cooling tunnel and 
then through five horizontal stands of final 
straightening and one set of vertical sizing 
rolls. If tubes of a special shape are required 
a stand of appropriately contoured rolls can 
be introduced on the machine at this stage. 

The final operation carried out on the 
machine is the cutting of the continuous line 


Figs. 3 and 4—(Left) Rotary transformer resistance welding machine for tubes. 
(Right) Tube passing on to run-out roller conveyor through the cutting-off machine 


Drive to the reduction gear units of 
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of tubing into the required lengths, and this 
is carried out on the reciprocating rotary 
cutting machine shown in our illustration 
(Fig. 4). This machine runs freely on 10ft 
long bed ways. When the required length of 
tubing has passed through its centre it Is 
automatically clamped to the tube and its 
cutters set in motion to sever the tube by the 
time it has reached the limit of its movement 
along the bed. The instant the machine is 
set in motion is determined by the operation 
of a micro-switch by a driven cam plate at 
the rear of the machine. This cam plate is 
rotated by a variable speed gear driven by a 
chain from the main driving shaft of the form- 
ing rolls, and in this way the cutting of the 
tubes to the required length is continuously 
and directly controlled by the rate at which 
they are formed and welded. Any length ad- 
justments which are required are simply made 
by altering the speed of the variable speed gear 
output shaft on which the cam plate is 
mounted. 

The micro-switch, through relays, actuates 
air valves. One of these valves admits air 
to the short stroke pneumatic cylinder in the 
bed of the parting-off machine and the ram 
of this cylinder accelerates the machine 
forwards a short distance at tube speed. 
This ram, in imparting an initial thrust to 
the stationary machine, relieves the tube of 
the load which would otherwise be imposed 
on the roll drive in accelerating such a heavy 
machine. A second pneumatic valve closes a 
set of jaws on the tube to lock it in the 
machine for the traversing movement. The 
feed lever for the machine cutters is extended 
to the rear, and as the forward movement 
starts this lever is carried on to a track set 
at an angle away from the machine. Pro- 
gressive forwards movement of the machine 
pulls the lever along the track and swings its 
end outwards to feed the rotating cutters of 
the machine into the tube walls. At the end 
of the forwards movement of the machine 
when the tube length has been parted off the 
feed lever over-rides the guide track and 
swings back under spring loading to open 
the cutter jaws. At the same time a switch is 
contacted to open the gripping jaws and a 
pneumatic cylinder then comes into effect to 
return the machine along the bed to its 
position of rest ready for the next cutting 
operation. 

When the tube lengths leave the parting- 
off station they pass on to a length of roller 
conveyors from which they are kicked by 
pawls to racks on one or other side of the 


The swarf at the left of the table is produced as the outside fin is shaved off. 





line. Tubes which have to be heat treated 
are kicked on to a conveyer system on one 
side, and those which require only finishing 
operations on to transit racks on the other 
side. When the heat treatment furnace instal- 
lation is completed a conveyor system will 
carry the tubes back to a roller system lead- 
ing to the feed tunnel of a 312ft long roller 
hearth furnace. This electric furnace will 
have a controlled atmosphere and from it 
the tubes will pass out through a cooling 
tunnel. 

A hydraulic pressure testing equipment 
which has been installed is designed to test 
tubes up to 60ft long at up to 6000 Ib per 
square inch. The tubes gravitate in turn 
down a feed bank on to a series of pneumatic 
jacks below the machine and these jacks raise 
the tubes into position for sealing between 
the pressure testing heads. The tubes are 
first filled with suds from a low pressure 
high delivery centrifugal pump and then 
pressure is built up by a further supply of suds 
at 2000 Ib per square inch from a hydraulic 
accumulator. Finally a high pressure reci- 
procating pump is used to build up pressures 
as required, up to a maximum of 6000 Ib per 
square inch. The machine is quickly adjusted 
for varying lengths of tubes by resetting the 
back head along the bed and locking it into 
position with shear pins. 

When it is required to face the ends of 
tubes they are transferred on roller con- 
veyors to a group of three rotating cutter 
machines arranged in line on floor bed ways. 
These machines can be positioned along their 
beds to end-face tubes to the precise lengths 
specified. From this station the tubes are 
either transferred in bundles to a large 
storage area or directly to wagons on an 
adjacent rail loading bay in the corner of 
the building. 





THROW-AWay Air Fitter Units.—A new form of 
air filter cell, 20in square by 2in thick, which has 
been introduced by Ozonair, Ltd., The Esplanade, 
Rochester, Kent, is designed to provide a cheap, 
efficient filtering unit which can be thrown away 
when laden with dirt. This cell is stated to have a 
high dust loading capacity and is filled with curled 
fibrous elements bonded together and impregnated 
with an adhesive. The non-corrosive filtering 
medium has a low air resistance and it is claimed that 
dust over 5 microns in size is trapped and held in the 
multiple channels of the element. Dust loading at 
twice the initial resistance is 1 lb per square foot of 
the surface area, i.e. a 20in square cell holds 24 Ib 
of dust. ’ 
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LETTERS AND LITERATURE 


Letter to the Editor 


We do not hold ourselves responsible for the opini 
correspondents) 


STANDARDS MAKING 


Sir,—It was with feelings of emotion that 
1 read your leading article of February 13 
on standards making, for | am only just 
recovering my breath with astonishment at 
one of the latest masterpieces to emerge 
from the B.S.I. This “ miracle” is none 
other than the revision of B.S.1574, dealing 
with the humble, and—one would have 
thought—innocuous subject of split cotter 
pins. Nothing so simple, however! The 
corps of genii which has no doubt argued, 
manceuvred one with the other, and to use 
your own expressive phrase been slowly 
jollied along by the secretary concerned, has 
achieved the momentous result of changing 
the nominal length from the original “ over 
the head” to the new “under the head.” 
This means that everyone who has been 
specifying split cotter pins in accordance 
with B.S.1574, which of course represented 
standard practice for many, many years 
before. ever a B.S.S. was evolved for the 
beastly things, has now got to change. 

A foreword to the revision airily states : 
“* Since the standard was first issued in 1949 
it has become general practice in many 
quarters to define the nominal length of split 
cotter pins as the distance from the under- 
side of the eye to the extreme end of the 
short leg, and it is considered that the adop- 
tion of this method in the present Standard 
will help to avoid confusion.” 

Avoid confusion !!_ Because certain users 
decide to depart from established British 
custom the B.S.S. must be changed, and 
everyone else inconvenienced. The punish- 
ment for the perpetrators of this particular 
miracle should be made to fit the crime. 
Those who have been able to spare the time 
to live through the period of gestation should 
be made to make the alterations necessary to 
the millions of specifications, bills of materials 
and such like on which the objects of their 
long-protracted devotions are to be found. 

Split cotter pins may seem a small subject 
to get angry about ; but those of us who in 
our workshops and drawing offices are con- 
stantly striving to get done in one hour that 
which previously took two or three bitterly 
grudge the time spent in trying to keep pace 
with such changes in standards, and there are 
times when we have felt that the B.S.1., far 
from being a help to us, as it should be, is 
like an agglomerate of barnacles on the keel 
of productivity. 


of our 





“* M.1.MEcH.E.” 
Bath, February 17, 1959. 


Book Reviews 


The British Railway Locomotive, 1803-1853. 
Compiled by G. F. Westcott. Science 
Museum, South Kensington, S.W.7, and 
H.M. Stationery Office. Price 3s. 6d. 

Tuis booklet presents a brief pictorial history 

of the first fifty years of the British steam rail- 

way locomotive over the years 1803 up to 1853. 

There are in all fourteen pages of text, of which 


the first ten are given up to a general sur- 
vey of developments as seen by the author, 
the remainder being devoted to brief notes 
descriptive of thirty-two plates illustrating 
the several locomotives singled out as repre- 
senting important steps taken in the develop- 
ment of the British steam locomotive during 
the first fifty years of its existence. The 
numerous illustrations, which are well pro- 
duced, are supported by short explanatory 
remarks already mentioned, which are par- 
ticularly useful as indicating their origin. 

Obviously, locomotives selected as repre- 
senting advances made by successive designs 
would differ to a greater or lesser extent 
according to the views of the historian. 

As cases in point, plates 15 and 16 may 
perhaps be taken, illustrating respectively 
Stephenson’s 0-4-2 locomotive of 1834, 
built for the Stanhope and Tyne Railway, and 
the Tayleur 0-6-0 engine ** Vulcan,” for the 
Leicester and Swannington line, built at the 
Vulcan Foundry in 1835. The former engine 
was, it may be remarked, ante-dated by the 
0-4-0 locomotives, *‘Samson”’ and ** Go- 
liath,” which, on the advice of George 
Stephenson were, in 1833, modified by having 
a pair of wheels added at the rear end behind 
the firebox, thus becoming engines of the 
0-4-2 type and the first to have six wheels 
combined with inside cylinders. Likewise, 
the Tayleur 0-6-0 locomotive was ante- 
dated by Stephenson’s famous * Atlas” of 
February, 1834, the first 0-6-0 type engine 
ever built with inside cylinders, so being the 
prototype of one of the most generally useful 
locomotive types ever built for service on 
British railways. 

Like Tayleur’s engine, both these notable 
Stephenson designs were built for the 
Leicester and Swannington line. An import- 
ant link in the history of the locomotive which 
is regrettably absent is an example of 
McConnell’s excellent 2—2-2 passenger en- 
gines of the ‘‘ Bloomer” type, built at 
Wolverton for the L.N.W.R. (Southern 
Division) period 1851-54. Perhaps, however, 
more serious note should be made of the 
locomotives illustrated by plates | and 2, 
described as showing “ Trevithick’s Coal- 
brookdale Locomotive ’’ and * Trevithick’s 
0-4-0 Newcastle Locomotive ’’ respectively. 
Referring to the former, this is presum- 
ably the engine fully discussed by E. A. 
Forward writing in THE ENGINEER of 
February 22, 1952, under the title ** Links in 
the History of the Locomotive.” If we are 
to accept this as being in fact a locomotive 
built by R. Trevithick at Coalbrookdale in 
1803, which, according to Forward, we may, 
then what of the locomotive also ascribed to 
Trevithick, illustrated by plate 2? Here, it 
would seem, we are in some difficulty. Did 
Trevithick design and build this engine at 
Newcastle ? 

Referring to * Timothy Hackworth and 
the Locomotive,” R. Young, 1923, there will 
be found on page 38 a drawing of an engine, 
an exact copy of plate 2, which is described 
as having been built at Newcastle by John 
Steel in 1804. The story is shortly as follows. 
It seems that Christopher Blackett, the 
proprietor of Wylam Colliery, having heard 
in 1803 of Trevithick’s Penydarran loco- 


motive experiments, entertained the idea of 


using steam power to convey coal from the 
mines for shipment. To this end, an arrange- 
ment was entered into with a firm, Winfield 
of Pipewell, Gateshead, to build a locomotive. 


Winfield is said to have had no experience of 
this kind of engineering, but had in his 
employ, a man, John Steel, reputed to be “a 
very clever fellow,’ who, it is stated, had been 
at Penydarran ‘“‘ where he had assisted in 
fitting the locomotive.” The engine was, it 
is said, duly built, though never accepted by 
Blackett. It would appear from the full 
account of this episode, as given by Young, 
that some credence can be given to this 
story and, if such is the case, it may be that 
Trevithick’s Penydarran engine resembled 
that shown by Plate 2 having been copied by 
Steel. Unfortunately, it is not quite so easy 
as that, because on referring to Clement 
Stretton, The Locomotive and its Develop- 
ment, 1892, we find on page 3 an illustration, 
‘** The First Locomotive 1803,” described as 
Trevithick’s Penydarran engine and which 
seems to be the same as the author's plate 1. 

On the other hand, C. J. Bowen Cooke, 
British Locomotives, 1893, illustrates on 
page 5 an engine stated to represent Trevi- 
thick’s 1803 engine, said to have done useful 
service at Penydarran and is shown to be 
like that illustrated by plate 2. Can it be 
that we are still uncertain as to the origin 
of what has long been considered to be 
the beginning of the world’s locomotives ? 
The author of this pictorial history of the 
locomotive throws no light on the matter, it 
being merely stated that ‘‘a_ Trevithick 
engine certainly ran on the Penydarran line 
in 1804, and it is conjectured that its design 
may have been based on that shown in the 
1803 sketch.” (Plate 1.) 

Further references to the Penydarran and 
Newcastle locomotives will be found in the 
Trevithick Memorial Lecture, delivered by 
C. E. Inglis, F.R.S., before the Institution 
of Civil Engineers, and reprinted in THE 
ENGINEER of April 28 and May 5, 1933. 
The Penydarran locomotive is illustrated as 
being very like the author’s plate 1, though 
it is stated that it “cannot be accepted as 
absolutely correct,’ and the Newcastle 
locomotive is shown to be like the illustration 
plate 2. In connection with the latter, it is 
said that it was “* erected by John Steel, one 
of Trevithick’s mechanics.” In view of 
Young’s account, this remark is not without 
interest. 


Joints and Cracks in Concrete. By PeTeR L. 
CRITCHELL. Contractor’s Record, Ltd., 
Lennox House, Norfolk Street, Strand, 
London, W.C.2. Price 40s. 

TEMPERATURE and moisture movements in 

hardened concrete can result in bad cracking, 

if gaps or joints are not provided to prevent 
the development of excessively high stresses. 

The proper design and construction of these 

joints is obviously of the utmost importance, 

and yet there is no well-established practice. 

Engineers and architects have tended to 

treat joints as rather a small detail. Designs 

are extremely varied and are usually based 
on previous experience. This rather vague 
approach is due to the general lack of infor- 
mation concerning the actual in situ thermal 
and shrinkage movements, the effect of 
creep, &c. Mr. Critchell’s book, the first to 
deal expressly with joints, is, therefore, of 
great interest. Joint design is governed to a 
large extent by the method of construction, 
and consequently the book is essentially 
practical in its approach. But the practice is 
firmly based on theoretical considerations 
and research work carried out by the author 














Feb. 20, 1959 


and others. This book can be regarded as a 
complete summary of ali that is known about 
joints and jointing materials. 

The first part introduces the problem and 
discusses the movements to be accom- 
modated. The author then defines two 
kinds of joint, the construction joint, which 
has to be made at the end of the working 
period and the functional joint, which is 
specially incorporated to take up movements. 
It is a pity that the problem of making clean 
and efficient construction joints is not dealt 
with more fully. Unsightly and badly 
positioned construction joints can mar the 
whole appearance of a structure and are the 
cause of much criticism of cancrete as a 
building material. Very recent research has 
shown that the method of making this kind 
of joint, as described on page 38, is not the 
best. More information on construction 
joints and methods of disguising them would 
have been useful. 

But the author has much to tell on the 
subject of functional joints. He surveys in 
detail the materials used in joint construction. 
A functional joint comprises a joint filler, a 
sealing compound, and for liquid-retaining 
structures, a water-bar. The function and 
required properties of each of these parts is 
discussed, together with notes on the different 
kinds available and factors governing their 
choice. Mr. Critchell then tackles the 
problem of joint design. No one joint is 
suitable for all work and for easy reference 
he considers three basic kinds of structure : 
buildings, paving slabs and water-retaining 
structures. Each structure has its own 
particular problems. Sketches of typical 
joint designs are given, their advantages 
discussed and criticisms and suggestions 
made. Further chapters consider the factors 
influencing the location, spacing and sizes of 
joints in the three basic types of structure. 
In addition, special attention is given to the 
problems of selecting suitable joints for 
bridges, block and brick construction, pre- 
fabricated work and concrete pipes. But no 
matter how carefully joints are designed 
and constructed, faults can develop. The 
common defects with suitable preventive 


measures are listed and the importance of 


proper inspection and maintenance during 
the life of a structure strongly emphasised. 

Other chapters cover methods of testing 
the quality of joint materials and the addi- 
tional problems likely to be met with in the 
design and treatment of joints in countries 
overseas. The book contains a useful index 
and is well illustrated. Mr. Critchell has 
used his own considerable experience of the 
subject, together with a great deal of pub- 
lished work, referred to in an excellent biblio- 
graphy, to produce a reference book which 
should commend itself to all concerned with 
the design and construction of reinforced 
concrete structures. 


Technische Laufwerke einschliesslich Uhren. 
By Fr. Assmus. Springer-Verlag, Berlin- 
Wilmersdorf, Heidelberger Platz 3. Price 
DM.36. 

THe author is director of the German 

Federal College of Precision Engineering at 

Furtwangen. His aim throughout this book 

has been to present a balanced treatise, 

combining and enriching the theoretical 
approach with practical examples. The 
fundamental mathematical and mechanical 
basis for design and calculation of all kinds 
of mechanisms, ranging from single com- 
ponents to complex assemblies, is very 
thoroughly dealt with, but those whose 
interest and training may be mainly in the 
sphere of practical applications and uses of 
mechanisms will find at every stage clear 
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diagrams, photographs and concise descrip- 
tions of the widest conceivable range of 
actual engineering mechanisms for all indus- 
trial purposes. 

Horological gearing and escapement design 
are subjects on which the literature available 
in any language has been extremely meagre. 
Hitherto, the works of G. A. Berner (Notes 


for the Horologist), W. O. Davis (Gears for 


Small Mechanisms) and a few others have 
formed the basis for design and teaching. 
The present book provides a very welcome 
addition to the existing literature, and while 
it will certainly not have been the author’s 
intention to oust any of the few well-known 
works on the subject, all of which occupy a 
respected place, it must be said that nowhere 
before has such a fully comprehensive guide 
been available. 

The chapter headings are as follows : 
** Gearing and Gear Trains,” “ Design and 
Gear Tooth Form,” “ Frictional Losses and 
Bearing Design,” “* Driving Forces and 
Sources of Power,” ** Indicating and Register- 
ing Mechanisms,” “ Regulators and Horo- 
logical Escapements,” and “ Horological 
Alarms and Chime Mechanisms.” 

Although difficulties of translation will 
inevitably limit its usefulness for many 
readers, the book is very copiously provided 
with clear illustrations, mainly diagram- 
matic (its 272 pages contain 273 illustrations), 
and these help considerably in overcoming 
this obstacle and making the text generally 
understandable. Indeed, those readers who 
possess something of a working knowledge 
of the language may even find that the book 
provides a valuable incidental means to 
increase their technical vocabulary within 
this sphere of precision engineering. 


Books Received 


Time Measurement. Part 1. Fourth edition. By 
F. A. B. Ward. The Science Museum, South Kensing- 
ton, London, S.W.7. Price 5s. 6d. 


Dynamical Analogies. Second edition. By H. F- 
Olson. D. Van Nostrand Company, Ltd., 358, 
Kensington High Street, London, W.14. Price 5ls- 


The Structure of the Atom: A New Theory. By H. 
Melville Dowsett. Published by the Author at 
Greatford Hall, Greatford, Near Stamford, Lincs. 
Price not stated. 


Progress in Non-Destructive Testing. Vol. 1. 
Edited by E. G. Stanford and J. H. Fearon. Heywood 
and Co., Ltd., Ingersoll House, 9, Kingsway, London, 
W.C.2. Price 60s. 

Chemical Engineering Practice: Vol. 6, Fluid 
Systems 2. Edited by H. W. Cremer. Butterworth’s 
Scientific Publications, 4 and 5, Bell Yard, London, 
W.C.2. Price 95s. 


Elementary Telecommunications Examination Guide. 
Second edition. By W. T. Perkins. George Newnes, 
Ltd., Tower House, Southampton Street, London, 
W.C.2. Price 17s. 6d. 


Transactions (Seventy-fourth Session, 1957-58) of 
the North East Coast Institution of Engineers and 
Shipbuilders. Published by the Institution, Bolbec 
Hall, Newcastle upon Tyne. 


Hydrology for Engineers. By R. K. Linsley, M. A. 
Kohler and J. L. Paulhus. McGraw-Hill Publishing 
Company, Ltd., 95, Farringdon Street, London, E.C.4, 
Price 62s. 


Manual of Civil Engineering Plant and Equipment 
1958. Compiled by John M. Paxton. Contractor's 
Record, Ltd., Lennox House, Norfolk Street, 
London, W.C.2. Price 130s. 


Technical Drawing. Fourth edition. By F. E. 
Giesecke, A. Mitchell and H. C. Spencer. The 
Macmillan Company, New York, 10, South Audley 
Street, London, W.1. Price 52s. 6d. 

Dictionary of Civil Engineering and Construction 
Machinery and Equipment. By Herbert Bucksch. 
Contractor’s Record, Ltd., Lennox House, Norfolk 
Street, Strand, London, W.C.2. Price 65s. 


The Performance and Design of Alternating Current 
Machines. Third edition. By M. G. Say, Sir Isaac 
Pitman and Sons, Ltd., Pitman House, Parker 
Street, Kingsway, London, W.C.2. Price 37s. 6d. 
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Obituary 
T. L. ECKERSLEY 


WE regret to record the death on Feb- 
ruary 16 of T. L. Eckersley, whose work 
with Marconi’s Wireless Telegraph Company, 
Ltd., on the propagation of radio waves has 
been recognised internationally as of funda- 
mental importance in the development of 
communication and broadcast systems. 

Thomas Lydwell Eckersley, a grandson of 
T. H. Huxley, was born in 1886 and educated 
at Bedales School. It was during his service 
in the first world war with the Royal Engin- 
eers in Egypt and Salonika that he made his 
first important experiments on night effect 
and coastal refraction phenomena, an under- 
standing of both being essential to the use of 
radio direction finding in navigation. On 
joining the research staff of the Marconi com- 
pany in 1919, he began the work on the 
resistance of transmitting aerials which, when 
published in 1922, earned the award of the 
Duddell Premium of the Institution of 
Electrical Engineers. Later, he analysed the 
findings of the research team sent to Australia 
by the Marconi company to study long-wave 
propagation and the results were embodied 
in a classic paper, of which he was a joint 
author, entitled ** Report on Measurements 
Made on Signal Strength at Great Distances 
During 1922 and 1923 by an Expedition 
Sent to Australia.” The paper was published 
in the Journal of the Institution of Electrical 
Engineers, Volume 63, October, 1925, page 933. 

In connection with the Marconi—Franklin 
beam system, Eckersley turned his attention 
to the propagation of high-frequency electro- 
magnetic waves, and between 1924 and 1939 
directed a research team by which many 
pioneer ionospheric investigations were con- 
ducted. His work on the basis for predicting 
the performance of high-frequency radio 
services, published in later 1.E.E. papers, was 
confirmed brilliantly in practice. 

Eckersley applied the phase integral method 
both to the magneto-ionic theory of iono- 
spheric propagation and to the problem of 
the effect of the earth’s resistivity on the 
diffraction of radio waves round the earth, 
communicating his work in several papers 
to the Royal Society, of which he was made 
a Fellow in March, 1938. These researches 
were extended to the tropospheric propaga- 
tion of very high frequencies and are to a 
great extent the basis of present-day systems 
of forward scatter transmission. In 1940 
Eckersley joined the staff of the Air Ministry 
for secret work and in 1942 became Chief 
Scientific Adviser to the Interservices lono- 
sphere Bureau, established at the Marconi 
Research and Development Laboratories at 
Great Baddow. His contributions to radar 
techniques were important and his theories 
were of value in improving the radar detec- 
tion of submarines when masked by sea 
scatter. 

Eckersley was obliged by ill health to 
retire from his post as senior research 
engineer with the Marconi company in 1946 
but continued as a consultant to the company. 
He was awarded a Fellowship of the American 
Institution of Radio Engineers in the same 
year; the citation stated, inter alia: “ Both 
his approach to the problem from the stand- 
point of practical communications and his 
invention of mathematical tools useful in the 
computation of radiated fields are achieve- 
ments of lasting value, acclaimed by the 
whole radio world and form a monument of 
which he may be justly proud.” In 1951 he 
received the Faraday Medal for achievements 
in radio research, particularly for outstanding 
contributions to the theory and practice of 
radio wave propagation. 
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Why Restrict Output? 


By ANTONY VICKERS, B.Sc., M.I.Mech.E. 


In this article the author points out that for the last year and more output in this 
country and Western Europe has been declining, but that in Russia and Eastern 


Europe it rose rapidly. 


He asks why it should seem essential that the output of 


this, or any other country should be restricted and concludes that it is only out- 
dated habits and rigidities in our monetary system that make it appear so. 


N times like the present, when there is no 

shortage of manpower, materials or 
machines, the question is seldom asked or 
answered as to why output should be 
restricted, both by capital and labour. Nor 
is there any lack of demand for a higher 
standard of living, which can only result 
from greater output. Thus engineers, who 
have been so largely responsible, since the 
Industrial Revolution, for devising the means 
for increasing production have good reason 
to raise this vital question. , 

During the war, and for years after, every 
possible effort was made to increase produc- 
tion. Productivity teams of industrial engin- 
eers and trade unionists visited the United 
States to learn how productivity might be 
increased, and this work has been ener- 
getically pursued by the British Productivity 
Council. But recently a change has come 
about, as for example in our great coal 
industry, where the N.C.B. Chairman, as 
reported in THE ENGINEER of January 9, 
1959, said : 

** Throughout last year the decline in coal 
consumption, which had started in 1957, 
continued. The coal mining industry, there- 
fore, which for many years had striven to 
increase its output, was compelled by the 
turn of events to take steps to limit 
production.” 

What turn of events should cause produc- 
tion to be limited ; for 5,000,000 tons a 
year of steel capacity, for example, to remain 
idle ? 

In its first review for January, 1959, the 
National Institute Economic Review, report- 
ing on the British economy, states that, 
despite all of the capital investment : 

“ Industrial production is now no higher 
than in 1955, and there is enough unused 
capacity and labour to permit a rise of 10 to 
15 per cent in two years.” 

This means that if this wasted capacity of 
manpower, machines and material were 
effectively employed, the nation’s output 
would be increased by £2500 to £4000 million 
a year, representing a substantial rise in the 
standard of living. 

In Britain we are told that our prosperity 
is greatly influenced by the economic health 
of the United States, the economic leader of 
the free nations. Last year American tax- 
payers paid their farmers 614 million dollars 
NOT to produce a variety of crops which the 
U.S. Department of Agriculture estimated at: 
175 million bushels of wheat ; 225 million 
bushels of corn ; 2,000,000 bales of cotton ; 
600 million pounds of rice ; 
tobacco. How healthy or convincing is such 
economic practice in a world where Com- 
munism is secking every means to defeat 
Capitalism ? 

Turning to Europe, the Bulletin of the 
United Nations Economic Commission, as 
reported in the Sunday Times of January 4, 
under the headlines of “ Soviet Output 
Jumps Ahead. West Europe Standstill ” 


says : | 
“* Industrial output rose rapidly in Russia 
and the Eastern European Communist coun- 


93,000,000 lbs of 


tries in the first nine months of last year... . 
In sharp distinction to this was the general 
picture of the Western European economic 
scene.” “By the middle of 1958,” the 
Bulletin reports, ** the levelling off in the rate 
of industrial production had spread to the 
majority of Western European countries, and 
in some instances there was even a down- 
turn.” 

Can it really be doubted, if the free nations 
continue to restrict their output, that it will 
only be a matter of time, and not so long at 
that, before Russia and the Communist 
countries win, not only the economic war, 


but also the political one? There are, of 


course, some who are quite content that all 
is as well as can be expected. There are 
others who feel that their job is to get on 
with their engineering and leave well alone. 
There are, however, an increasing number 
who take the broader view and realise that 


there is some flaw in the economic system of 


the free nations which compels output to be 
limited, except in times of shortage, and 
thereby to suffer a severe and, perhaps, fatal 
handicap with the Communist nations. 
Fortunately, it seems that economic thinking 
in financial quarters is beginning to realise 
that the monetary system has not kept up 
with modern production and the leader of 
The Financial Times said on September 4, 
1958 : 

“The more readily and quickly the 
monetary system abandons its outdated habits 
and rigidities, the more clearly the need for 
new policies will stand out.” 

What new policies ? Well, the Chairman 
of Barclay’s Bank, Ltd., gave a clue in an 
article published in the Sunday pnire of 
July 13, 1958 : 

. but nevertheless I think i Chan- 
cellur ‘probably recognises the importance of 
demand being allowed to match the increased 
production, which he is doing his best to 
stimulate by other means.” 

Demand, however, is rather a loose term, 
and there is a wide gap between the “ desire 
to buy ” and effective demand, which means 
purchasing power or the ability to buy. In 
the ultimate, purchasing power is almost 
entirely distributed through salaries and 
wages, and this is where a problem arises. 
In these days of automation and high invest- 
ment per individual employed, it is not 
unusual for a man to have £250,000 of capital 
equipment behind him, and thereby to pro- 
duce goods worth fifty times his earnings. 
Thus, despite the interest payable on the 
capital, the capacity to produce exceeds the 
purchasing power distributed. 
industry the capital per individual employed 
is considerably less but, nevertheless, the 
same principle applies and, to enable demand 
to match increased production, additional 
purchasing power should be introduced into 
the economic system, and particularly by 
effective Government action. This would 
mean not only stimulating the right amount 
of consumer demand, but also by capital 
investment of benefit to the nation as a 
whole, such as roads, railways, defence 
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equipment, educational establishments, hos- 
pitals and so forth, strictly depending on the 
production capacity available—part, perhaps, 
of the 10 to 15 per cent of unused capacity at 
the present time. It is no solution simply to 
raise salaries and wages merely because the 
Cost of Living Index has again risen and 
the pound buys correspondingly less. 

What is the cost and where is the source 
of this additional purchasing power or 
money that is needed to enable the unused 
capacity of manpower, materials and 
machinery to be effectively used ? In April, 
1957, the then Chancellor of the Exchequer 
appointed the Radcliffe Committee to investi- 
gate the working of monetary and credit 
policy in Britain, and it is earnestly hoped 
that strong recommendations may follow to 
replace the present * outdated habits and 
rigidities *’ by a monetary system in keeping 
with the requirements of modern production 
and trade. As Sir Winston Churchill has so 
often emphasised, in order to see more clearly 
into the future it is necessary to study the 
past. What lessons might be learned, then, 
from that great American President, Abraham 
Lincoln, on the principles of monetary 
policy ? The following brief extract from 
the Library of Congress Legislative Reference 
Service in Washington says much : 


‘*“ Money is the creature of law and the 
creation of the original issue of money should 
be maintained as exclusive monopoly of 
National Government . 

“Money possesses no value to the 
State other than that given to it by circula- 
err, 

“Government possessing the power to 
create and issue currency and credit as money 
and enjoying the right to withdraw both 
currency and credit from circulation by 
taxation and otherwise, need not and should 
not borrow capital at interest as a means of 
financing governmental work and _ public 
enterprise. The Government should create 
issue, and circulate all the currency and credit 
needed to satisfy the spending power of the 
Government and the buying power of con- 
sumers. The privilege of creating and 
issuing money is not only the supreme 
prerogative of Government, but it is the 
Government's greatest creative oppor- 
tunity . 

The taxpayers will be saved immense 
sums of interest, discounts and exchanges. 
The financing of all public enterprise, the 
maintenance of stable government and 
ordered progress, and the conduct of the 
Treasury will become matters of practical 
administration.” 


And, looking to the future in Russia, 
where the monetary system is designed to 
permit full and expanding production, how 
shall we measure up in ten years’ time ? 
Shall we, and the other Western nations, 
continue to restrict output or shall we dare 
to allow production to expand by matching 
it with increasing demand ? 





Acip AND ALKALI RESISTANT CEMENT.—A new 
cement marketed by J. H. Sankey and Son, Ltd., 
Ilford, Essex, is claimed permanently to withstand 
the chemical action of both acids and alkalis. It is 
called * Alcuma,”” and is composed of polyester 
resins, combined with inert fillers, and blended to 
produce an impermeable cement. It is supplied in the 
form of a powder and solution, and when these are 
mixed the cement has a soft putty-like consistency 
which makes it easy to apply. The cement sets to a 
very close, stone-hard texture: it is suitable for 
bedding and jointing, or pointing, vitrified tiles and 
bricks in the construction of acid and alkali resisting 
floors, benches, tanks, and brickwork, and it can 
also be used for jointing and sealing pipes carrying 
acids and alkalis. 
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New Digital Computer Techniques 


A series of specialist discussion meetings on new techniques in digital computers 
was held by the Measurement and Control Section of the Institution of Electrical 
Engineers in London on February 16 and 17. There were six sessions at which 
contributions were presented and discussed on the subjects of character recognition, 
peripheral equipment, low-temperature storage and switching devices, and special 


aspects of logical design. 


Some aspects of these techniques as described in the 


papers are summarised below. 


HE proceedings of the meeting were 

opened on February 16 by Mr. S. E. 
Goodall, president of the Institution, who 
said that 460 delegates had registered, includ- 
ing representatives from the U.S.A. and 
various European countries. 

An introductory lecture to the first session, 
on character recognition, was given by 
C. E. G. Bailey (Solartron Electronic Business 
Machines, Ltd.). After outlining early 
approaches to the problems of character 
recognition, he described how a_ nearly 
morphological system had now been patented 
for the reading of handwriting. In the 
system a horizontal sawtooth scan is inter- 
rupted when it strikes the left- and the right- 
hand boundaries of the character. The 
positions of these intercepts may be regarded 
as a contour with respect to the vertical com- 
ponent of the scan. Sharp discontinuities 
occur with various figures ; the presence and 
sign of these discontinuities constitute a code 
for the figure, which is evaluated by means of 
a matrix store. To be readable automatically 
the handwritten figure must fulfil a certain 
specification, which imposes some limits—not 
very severe—on the writer. 

Even fewer limits are imposed by the figure 
specification developed by Dr. Dimond, in 
which the intersection of the figure with any 
of seven construction lines is observed. 
Dimond developed his specification for use 
with conductive ink, but an early application 
by Naumberg points the way to performing 
this operation optically. Apart from this 
proposal, the major development effort has 
been concentrated on optical scanning. 

Within the past few years, however, a 
great deal of work has been done in America 
on the recognition of characters printed in 
magnetically permeable ink. The basis of 
this method is to read the effective area of 
magnetic ink under a horizontally narrow 
head-gap covering the figure from top to 
bottom. 

The present state of the art was illustrated 
by reference to the Electronic Reading 
Automaton (THE ENGINEER, March 15, 
1957), which is now in the production stage. 
This machine is designed to read typewriting 
or ganged printing. Investigations are being 
made into the possibility of replacing the 
permanent wiring in the ERA logic by a 
coded set of signals on, say, a magnetic 
drum store, which should result in the appro- 
priate matching patterns being offered serially 
or simultaneously to the filled store. The 
first applications are to continuous-roll 
reading. To minimise the on-line loading 
time of the rolls, a feed mechanism has been 
devised, taking preloaded cassettes. When a 
cassette is inserted, rollers, followed by a 
vacuum feed, pull the paper past the scanning 
position, and the roll is automatically 
spooled up. 

The spacing between lines of print varies 
in practice between one originating machine 
and another. The smoothed output of the 
vertical misregistration signal is accordingly 


taken to a servo system which accelerates or 
retards the paper feed accordingly. 


AUTOMATIC RECOGNITION OF PATTERNS 

Two papers dealt with the recognition of 
patterns. A contribution by Drs. R. L. 
Grimsdale, F. H. Sumner, C. J. Tunis and 
T. Kilburn, all of the electrical engineering 
laboratories, Manchester University, pointed 
out some limitations of character-recognition 
devices and described a method for recognis- 
ing patterns as assemblies of lines and curves. 
The pattern is presented to a flying-spot 
scanner which transfers it to the high-speed 
store of the computer, where it is represented 
on a raster of 40x 64 points. The pattern is 
examined by a programmed scan which 
results in its being divided into a number of 
parts or ** groups.”’ The groups are described 
in terms of their length, position, slope or 
curvature, and are then assembled into the 
natural pattern divisions. 

The complete pattern is described by a 
** statement,” which gives a list of these 
natural divisions and the way in which they 
are joined. The statement is compared with 
a Set of statements stored within the machine ; 
this comparison makes use of a scoring 
system, and the name of the pattern whose 
statement gives the greatest score is printed 
out. When there is confusion, this is indi- 
cated by the machine and the relative prob- 
abilities of the possible patterns are printed 
out. 

If the machine is presented with a new 
pattern, it will indicate that it does not know 
that pattern, and the name of the pattern 
may then be supplied to the machine by the 
operator. On subsequent occasions the 
machine will recognise this pattern, even 
though it is drawn afresh by hand. This 
ability to learn is an important feature of 
the system. The machine builds up its list 
of standard patterns in this manner and is 
thus universal ; it is in no way restricted to 
any particular type face or style. 

A method of pattern recognition by 
automatic analogue apparatus was discussed 
by Dr. W. K. Taylor of the department of 
electrical engineering, University College, 
London, based on the use of photosensitive 
transducers to sample light intensity distri- 
bution. Recognition of patterns is the 
equivalent to classification of sets of com- 
puter output signals. The author drew 
attention to the fact that if a letter, for 
example, is composed of dots, the absence 
of certain dots will not confuse a human 
operator although it would prevent recog- 
nition by a machine. The simplest assump- 
tion which can be made to account for this 
phenomenon is that all dots have an equally 
effective influence on the classification, irre- 
spective of the actual number present. This 
assumption requires that the principle of 
superposition should apply and that the 
signals should be added in a linear analogue 
network rather than made to open and close 
the gates of a switching network. 
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Two contributions were concerned with 
recognition of numerals. Dr. Ing. W. 
Dietrich (Standard Elektrik Lorenz A.G.) 
described an optical method of scanning 
typewritten numbers with precautions against 
misidentification as a result of smudging of 
the paper or characters. A contour following 
system was described by Drs. W. Sprick 
and K. Ganzhorn (1.B.M. Deutschland 
G.m.b.H.). Arabic numerals present the 
main amount of recognition information at 
both sides as seen horizontally from right and 
left. By means of a contour follower it is 
possible to find voltage functions analogous 
to both sides, e.g. if the numeral is scanned 
from top to bottom. The characteristic 
points are then detected by differentiating 
these functions and transforming them into 
a characteristic differential pulse pattern. 

The contour follower is simulated by a 
circuit arrangement which scans the numeral 
in horizontal lines from the top to the 
bottom, as in the common television system. 
It converts the pattern of the video pulses to 
two patterns of pulses, the envelopes of which 
are equal to the right- and left-hand sides of 
the numeral. The conversion from video 
pulses to both patterns of envelope pulses is 
obtained by clipping the video pulses at the 
momentary value of two sawtooth voltages, 
one being in synchronism and the other 
reversed with regard to the scanning voltage. 

The differentia! quotient is obtained by 
means of an RC circuit, with a small time- 
constant, which delivers sufficiently evaluable 
differential patterns. The comparison—or, 
more generally, the evaluation—circuit com- 
prises an arrangement of criteria detectors, 
storage units which store the criteria during 
the scanning procedure and a co-ordination 
logic. This logic performs the connection 
between the criteria and the output lines 
associated with the numerals 0-9 by means 
of the reference-puise patterns, realised by 
“yes” and “no” connections in a co- 
ordination matrix. 


PERIPHERAL EQUIPMENT 


Ten contributions were presented to the 
second session of the meeting, dealing with 
peripheral equipment. Several of them 
described high-speed printing equipment, 
among which was a high-speed line printer 
using optical methods. The authors, G. G. 
Scarrott and J. A. Freer (Ferranti, Ltd.), 
emphasised the need for a fast output printer 
if the best value is to be obtained from a 
computer, particularly in a data processing 
system. In the equipment described, an 
optical method has been adopted which 
allows the complete elimination of recipro- 
cating mechanisms, so that the mechanical 
design can be very simple. A second feature 
of the design is that complicated electronic 
components and precise analogue-control 
waveforms have been avoided. 

The essence of the method of producing a 
line of print is that master characters are 
illuminated as required and their images are 
projected by a lens on to a moving photo- 
graphic recording medium. The master 
characters are Opaque on the surface of a 
continuously rotating transparent cylinder. 
Positions are defined along the axis of this 
cylinder to correspond with each character 
position within a printed line. In all these 
positions the full set of available characters 
is inscribed round the circumference of the 
cylinder. 

One of the limits to the speed of a photo- 
graphic device is the exposure required by the 
sensitive material. Because the master 
characters are moving, it would normally be 
possible to allow only very short exposure or 
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a blurred image would result. To compen- 
sate for this motion and to “ maximise”’ the 
exposure, concave cylindrical surfaces are 
cut inthe drum. Their curvature is such that 
when a character is projected it is apparently 
on the axis of rotation and _ therefore 
stationary. 

Simple unfocused cathode-ray tubes are 
used as sources of light. One tube is pro- 
vided for every character position within a 
line, and a system of light guides directs the 
light from the face of each tube to illuminate 
one master character position. A ferrite- 
core matrix controls the sequence of turning 
on light sources. The rectangular matrix has 
a row for each of the available characters 
and a column for each character position ia 
a line. 

Data specifying one line of print is de- 
coded into the rows, characters going to 
successive columns. Each column then 
contains only one core in the “ set” state. 
The line of print is formed during one 
revolution of the master cylinder. As each 
row of characters on the cylinder comes 
opposite the row of light guides, a full 
** reset” current is passed through the corre- 
sponding row of the matrix. In being reset, 
any core which was previously in the set 
state emits a voltage pulse. This pulse is 
used to turn on the light source in the corre- 
sponding column for an accurately defined 
time. In this way the line of print is built 
up in the order in which characters pass the 
light sources, no matter in what columns 
these characters occur. 

Since different characters are exposed at 
different times, it is necessary for the record- 
ing medium to be effectively stationary 
during the printing operation. If the medium 
were to be literally stationary, an inter- 
mittent motion would be necessary. To 
avoid this, a square prism is used to deflect 
the image formed by the projection lens. 
The prism rotates in synchronism with the 
master drum and causes an image displace- 
ment proportional to its angular rotation. 
Thus the photosensitive material may move 
at constant velocity, while the displacement 
of images ensures that all characters are, in 
fact, printed in a straight line. 

In the same session, a high-speed stylus 
printing system was described by J. H. Lucas 
(Whyteleafe Research Establishment, Inter- 
national Computers and Tabulators, Ltd.). 
This system, suitable for use with magnetic 
tape or punched cards, offers the facility of 
defining the shape of a character by a 
train of electrical impulses instead of by the 
actual configuration of the character on the 
face of a type-wheel or type-bar. This 
enables characters to be selected by a switch- 
ing operation, which can be either electro- 
mechanical or electronic, instead of by the 
physical movement of the type carrier. The 
combination of stylus printing and electronic 
switching is claimed to offer the prospect of 
providing a reliable high-speed line-printer 
capable of meeting the requirements of 
high-speed data-processing systems, par- 
ticularly for commercial applications. For 
use with magnetic tape an electronic type of 
switching matrix which makes use of sub- 
miniature gas-filled triodes is used. A 
ferrite-core buffer store and character gener- 
ator for use with the stylus printer were 
described by A. H. Ellson of the same 
research establishment. 


Low TEMPERATURE STORAGE AND 
SWITCHING DEVICES 
The fourth session of the meeting opened 
with a lecture by Dr. D. R. Young (1.B.M. 
Research Center, New York) in which refer- 
ence was made to a memory device using 
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thin superconducting lead films which oper- 
ated in the millimicrosecond region, thus 
demonstrating the: potential high speed of 
operation of superconducting devices. This 
has led to further development of a wire- 
wound switching device called a “ cryo- 
tron’ which used magnetic control of the 
State of a superconducting wire. The original 
cryotron, described by Buck in 1956, oper- 
ated in the kilocycles-per-second region, and 
work is now proceeding on a high-speed 
cryotron using thin superconducting films 
and named the “ planar cryotron.” 

Dr. K. A. G. Mendlessohn (Reader in 
Physics, University of Oxford), in a contri- 
bution on the superconduction of switching 
and storage, said that the main characteristic 
of the phenomenon was complete loss of resis- 
tivity, which had been demonstrated by 
maintaining a persistent current in a simple 
ring for over a year without measurable 
decay. The disappearance of resistivity 
occurs, for a pure metal, discontinuously at 
a given temperature, the transition point, 
T., being characteristic of the metal and 
ranging from 0-5 deg. to 10 deg. K for 
pure metals. The highest 7. so far has 
been found in a compound, niobium-nitride 
(about 15 deg. K), and for a number of 
reasons it appears at present unlikely that 
appreciably higher values of 7. can be 
obtained. This means that devices embody- 
ing superconductors require the use of liquid 
helium. 

The least complication is encountered by 
working at 4-2 deg. K (the boiling point of 
helium), or just above it. The critical point 
is at 5-2 deg. K, and temperatures down to 
about | deg. K can be obtained by pumping 
off the vapour. 

Only certain metals, none of them mono- 
valent, have been found superconductive. 
Of these, only those whose 7; is not too low 
are, at the present state of cryogenics, suit- 
able for application in switching devices. 
They are: niobium (9-2 deg. K), lead 
(7-2 deg. K), vanadium (5:1 deg. K), 
tantalum (4-5 deg. K), lanthanum (4-4 deg. 
K), mercury (4-1 deg. K), tin (3-7 deg. K) 
indium (3-4 deg. K) and thallium (2-4 
deg. K). In the present state of knowledge 
the use of alloys or compounds is inadvis- 
able, and lanthanum, mercury and thallium 
have undesirable properties. Niobium, vana- 
dium and tantalum present difficulties, which 
leaves lead, tin and indium, of which only 
lead has a T, value above 4:2 deg. K. 

Superconductive switching devices gener- 
ally work through the quenching of super- 
conductivity by an external field, usually 
produced by another superconductor. The 
transition between the superconductive and 
normal states is attended by thermal and 
electrodynamic effects which tend to reduce 
the speed of switching. Both of them are 
volume effects, and it is therefore necessary 
to use fine wires or thin films for fast switch- 
ing. For the above-mentioned reason, most 
experiments in the latter field have been made 
with lead, and switching speeds of 25 milli- 
microseconds have been reported. Circuits 
are usually so arranged that the switch is 
open in the normal state and closed in the 
super-conductive state. Moreover, the use of 
persistent currents allows the construction of 
excellent memory devices for large storage 
devices to which access can be rapid. If to 
these features we add compactness and 
negligible power dissipation, the advantages 
may easily outweigh the use of liquid helium. 

Further information on superconducting 
storage devices was given by Dr. J. M. Lock 
(Royal Radar Research Establishment), who 
described how left- and right-handed per- 
sistent currents in a superconducting circuit 
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can be used as the two states of an informa- 
tion storage device, and to switch it from 
One state to the other, use is made of the fact 
that, if the circuit is made to carry a large 
enough “* critical *’ current in either direction, 
superconductivity is destroyed, the normal 
resistance returns, and the current decays. 
These changes can be carried out by means 
of a drive wire linked inductively with the 
superconducting circuit, and, in fact, positive 
and negative drive-current pulses produce 
persistent currents of opposite sense. 

The speed with which such a device can be 
switched from one state to the other depends, 
among other things, on the rate at which the 
Supercurrent decays when normal resistance 
is restored. The behaviour of thin films of 
lead and tin has been studied at temperatures 
down to about 1-5 deg. K, and persistent- 
current elements have been made which can 
be switched from one'state to the other in 
less than 50 millimicroseconds. 

It is considered that it would be feasible 
to use thin-film storage elements as the basis 
of a large computer memory containing as 
many as 10’ bits, and with a random access 
time of less than 50 millimicroseconds. 

The final session of the meeting was 
devoted to a discussion of some special 
aspects of computer design, a subject on 
which seven papers were presented. Intro- 
ducing the session, Dr. M. V. Wilkes (Director 
of the university mathematics laboratory, 
Cambridge) defined ‘logical design’ as 
meaning the overall design of a digital 
computer, or computing system, regarded 
as an assembly of switching and storage 
elements together with various items of 
peripheral equipment. ‘* Systems design ” 
would perhaps be a better term, but “* logical 
design ” is by now firmly established as the 
accepted usage. 

While responsibility for logical design is 
included among the other responsibilities of 
the design engineer, it has been noticeable 
for some time that certain trends in com- 
puter development are tending to divorce 
logical design to some extent from engineer- 
ing design. One example is the provision 
of ** building blocks’ which can be inter- 
connected in any desired manner provided 
that certain loading rules are satisfied. 

Developments in the engineering design of 
basic components influence the economic 
aspects of logical design, and it is important 
to re-examine from time to time the extent 
to which formerly accepted principles are 
still valid. Two contexts in which this seems 
necessary at the present time relate to the 
provision of *‘dead”’ or non-erasable stor- 
age, and to the importance which should be 
attached to the efficiency with which floating 
arithmetic operations are performed in 
machines intended for scientific calculation. 
The advent of time sharing has also raised 
some interesting points, particularly in rela- 
tion to the relative economics of on-line and 
off-line equipment in business data-processing 
systems. 

Contributions to this session of the meet- 
ing dealt with a system of control for a 
fast computer, parallel addition in digital 
computers, transistor logic using current 
switching and routing techniques (with its 
application to a fast “carry” propagation 
adder), and design principles of the neuron 
and resonant-circuit logical elements. 





Mu tti-HoLe Extrusions.—We are informed that 
High Duty Alloys, Ltd., has developed stress carrying 
multi-hole extruded sections which will assist designers 
where a heat exchanger forms part of the structure. 
The sections are of high-strength Hiduminium alloy 
possessing good resistance to corrosion and a wide 
variety of cooling or heating media can be circulated. 











Feb. 20, 1959 


THE ENGINEER 


M.V. “ Colchester ” 


NEW CARGO VESSEL FOR THE 


HARWICH-ANTWERP SERVICES 


By G. W. TRIPP, O.B.E., F.C.G.L., M.1.C.E. 


the M.V. “Isle of 
Harwich-Rotterdam 


N a former article* 

Ely,” built for the 
cargo services of the Eastern Region of 
British Railways, was described in some 
detail, and now her sister ship, ** Colchester,” 
has taken up her duties on the Harwich- 
Antwerp service. Since the time when the 


railways obtained Parliamentary powers to 
maintain steamer sailings, the then Great 
Eastern Railway instituted a service of well- 





a passage from the Clyde to Halifax (Nova 
Scotia), while she also was found at Gibraltar, 
testifying to the sturdiness of the old railway 
steamers. And now her days are numbered 
and she will probably soon share the fate of 
the “* Sheringham,” illustrated in the previous 
article, for the latter arrived in Antwerp 
on December 10 last, to be broken up in 
Belgium. 

And so the passenger service to Antwerp 





Fig. 1—S.S. ‘** Antwerp ”’ which maintained a passenger service Harwich-Antwerp before the second 
world war 


equipped passenger steamers on a service 
between Harwich and Antwerp. The last of 
these was the appropriately named * Ant- 
werp *’ (Fig. 1), she being built in 1920, with a 
sister ship, ** Bruges,” which unfortunately 
was lost in 1940 off the French coast. These 
were vessels propelled by single reduction 
geared turbines which gave them a speed of 
21 knots. These two vessels maintained 
regular sailings which were very popular 
until war broke out in 1939, and the service 
was suspended in 1940. 

‘“ Antwerp” was taken over by the 
Admiralty, and, although she survived the 
war, she never again plied on her old railway 
sailings. In order to restore the service, two 
steamers of the former Great Central Rail- 
way’s fleet were transferred to Harwich in 
1946, the two steamers being ** Accrington ” 
and ‘** Dewsbury,” both well on in years, 
having been built at the yard of Earle’s 
Shipbuilding Company, of Hull, in 1920. 
These steamers operated a regular passenger 
service between Parkeston Quay, Harwich, 
and the Quai d’Herbouville, Antwerp, until 
1951, when ‘“ Accrington” went to the 
breakers, and ‘ Dewsbury” (Fig. 2) was 
converted to a cargo steamer with, however, 
good accommodation for twelve passengers, 
her sailings being on Mondays and Thurs- 
days. The railway people speak of her as 
“this very old lady, this proud dowager,” 
and she is certainly one with a very varied 
career, for in addition to her normal duties 
for the Great Central, she did a spell on the 
Hull-Zeebrugge service, and during the war 
she was a rescue ship with Atlantic convoys, 
standing up well to all weather conditions 
in the North Atlantic, across which she made 
* THE ENGINEER, December 5, 1958, page 892. 








has come to an end, and the good-looking 
steamers are replaced by motor vessels which, 
even if of less pleasing lines, are certainly 
more efficient and better suited to their work. 

The new M.V. ** Colchester ”’ was launched 
at the Goole Shipbuilding and Repairing 
Company’s yard at Goole, Yorkshire, on 
October 14, by Mrs. White, wife of the 
Assistant General Manager of the Eastern 
Region, and she made her maiden voyage to 





Fig. 2—S.S. ‘* Dewsbury,”’ Parkeston Quay, 
Harwich 
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Antwerp on February 2. The many innova- 
tions made in her and her sister have enabled 
sailings to be increased to three a week in 
each direction with the one vessel. The 
three months’ experience of the “Isle of 
Ely’ has not led to any modifications in 
the newer vessel, and as her dimensions and 
general layout are the same as those of her 
sister it is not necessary to repeat them, but 
the advent of ‘* Colchester’ completes the 
story of the modernisation of the cargo 
services between Harwich and the Continent. 

It is of interest to note that when the 
‘** Dewsbury ” is disposed of, there will be 
only one pre-war vessel on the Harwich 
Station, and she has been so thoroughly 
modernised as to be almost entitled to rank 
as a new vessel, one that is preferred by some 
to her later sisters. 


British Standards Institution 


All British Standard Specifications can be obtained from the 
Sales Department of the Institution at 2, Park Street, London, W.1. 


GIRDER BRIDGES. PART 1: MATERIALS, 

WORKMANSHIP, PROTECTION AGAINST 

ATMOSPHERIC CORROSION. PART 2: 
WEIGHING AND SHIPPING, ERECTION 


No. 153. Price 6s. This specification, first issued 
in 1922 (B.S. 153, Girder Bridges) has been revised 
and re-issued twice. In consequence of modifications 
in the loading requirements for railways and highway 
bridges and of advances in experimental research and 
in design, a further revision became necessary, and 
agreement having been reached on loading require- 
ments, it was considered advantageous to precede 
the present general revision with the issue in 1954 of 
Part 3A—* Loads.” The remaining parts, which 
have now been extensively revised, have: been 
re-grouped and issued as two separate publications. 
The first publication includes Part 1 dealing with 
materials, workmanship and protection against 
atmospheric corrosion, and Part 2 covering weighing, 
shipping and erection. The second publication con- 
tains Part 3B, Stresses, and Part 4, Design and Con- 
struction ; and it is hoped eventually to incorporate 
in it Part 3A, at present published separately. 

In this revi.ion design and fabrication procedure 
have been brought up to date with a view to ensuring 
maximum efficiency in the finished structure. The 
specification is intended primarily to apply to the 
superstructure of simply-supported steel bridges of 
spans up to 300ft. Where appropriate, the require- 
ments of the specification may be adopted for larger 
spans or other types of steel bridges, but it is pointed 
out that care should be taken, in these circumstances, 
to make whatever amendments are necessary for 
fixity at the supports, continuity and other indeter- 
minate or special conditions, such as, for instance, 
may apply to opening bridges. 

Part 1 now refers to the use of steels to later 
British Standards and in it clauses are included on the 
preparation of edges and ends, conforming to develop- 
ments in the technique of flame cutting. Sections are 
included on welding and on qualifications and test- 
ing of welders, and information on surface cleaning 
processes and metallisation by spraying is contained 
in a special section on protection against atmospheric 
corrosion. 


ENGINEERS’ COLD CHISELS 


No. 3066:1959. Price 5s. This specification 
largely aims to minimise the risk of mishap to users 
of cold chisels by specifying well-defined hardness 
requirements that must be met at the time of manu- 
facture. It also requires each tool to be marked to 
show the type of steel from which it has been made, 
thus reducing the possibility of the user’s applying 
the wrong heat treatment. 

It deals with the nominal sizes, dimensions, quality, 
finish and testing of flat, crosscut, round rose and 
diamond point chisels in oil- and water-hardening 
carbon steels and in alloy steel. 


PERFORMANCE OF DESK-TYPE ELECTRIC 
FANS 

No. 380 : 1958. Price 6s. The desk-type fan for 
which the performance is laid down in this publica- 
tion is the small high-speed, fixed or portabie, 
propeller-type machine such as is normally used for 
circulating air in a room. Among the type tests (i.e. 
those to be made on a representative fan of each par- 
ticular size and type) are those for air delivery, 
temperature rise—for which methods of measure- 
ment are specified—and service value. Routine tests 
(to be made on each fan) are those for high-voltage 
(application of 1000V under specified conditions), 
insulation resistance and earthing continuity. 
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Prototype Diesel-Electric Locomotive 


A NEW 1100 h.p. diesel-electric locomotive 
with the C,—C, wheel arrangement has been 
developed by the British Thomson-Houston 
Company, Ltd., and Lister Blackstone Rail 
Traction, Ltd., for mixed traffic service on over- 
seas railways. The design, called the “* Explorer,” 
is intended for systems where freight forms a 
large proportion of the total traffic and tends to 
be hauled in heavy trains at medium speeds. 
Since such lines are often of less than standard 
gauge and restricted to light axle loads, the 
prototype has been built to metre gauge, with 
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of the speed range, and near maximum speed 
the figure is still approximately 5000 Ib. 

The Blackstone ERS.12-T four-stroke, exhaust 
turbo-charged diesel engine has two vertical 
banks of six cylinders driving parallel crankshafts 
which are geared to the main generator. A 
common shaft carries the auxiliary armature and 
a pulley on its end drives the exciter by vee-belts 
as illustrated. At an engine speed of 800 r.p.m., 
corresponding to the continuous rating of 1100 
h.p., the generator is driven at 1125 r.p.m. This 
increase in speed has allowed the use of a light 





Engine-generator set with belt-driven exciter. The main and auxiliary generators are driven from the 
two crankshafts through speed-increasing gears 


an axle loading of 12 tons. The conception is 
essentially that of a locomotive adaptable to a 
wide range of requirements, with the result that 
certain details are variable. Height and width 
can be reduced from the figures shown on the 
accompanying diagram if this is essential, and 
the axle load can be increased to 14 tons if 
required. 

Total weight of the locomotive is 72 tons 
minimum. Maximum service speed is 55 m.p.h., 
and maximum tractive effort 42,000lb. The 
continuously rated tractive effort of 24,000 Ib 
is exerted at approximately 12 m.p.h. A single 
step of traction motor field weakening assists 
the maintenance of the effort in the upper part 


generator, and the arrangement also makes it 
possible to supply the power unit with a different 
ratio to meet particular operating conditions. 
Blackstone patented nodal damper couplings 
are interposed between the engine crankshafts 
and the generator driving gears. Either bank of 
cylinders can be uncoupled from the drive in 
emergency, enabling the locomotive to proceed 
on the other bank. A more detailed account 
was given on page 356, September 6, 1957. 

The electrical transmission scheme follows 
the general lines of other B.T.H. locomotive 
installations, notably in the use of a separate 
exciter for the main generator instead of excita- 
tion being taken from the auxiliary machine. 








— 
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It is considered that this arrangement has advan- 
tages in reducing the currents to be handled by 
the automatic load regulator and in a slower 
response to changes in excitation, which reduces 
the liability to flashover. The six traction motors 
are connected permanently in parallel. Field 
weakening is initiated by the load regulator and 
full field is restored when necessary by a current 
limit relay. A pneumatic system provides stepless 
contro! of engine speed from idling (350 r.p.m.) 
to maximum. Initial movement of the power 
handle cuts out a fixed resistance in the exciter 
field circuit, after which excitation control is 
effected by the oil servo-operated load regulator. 

A distinctive feature of the present scheme is 
the provision of dynamic braking. This is 
brought into action by a power/brake changeover 
switch which connects the motor fields in series 
to the main generator and closes each motor 
armature circuit through a fixed resistor. Braking 
effort is regulated by a control handle which 
actuates a rheostat in the exciter field circuit and 
so varies the output from the main generator 
(running at idling speed) to the motor fields. 
The resistors are ventilated by axial-flow fans 
driven by motors connected across sections of 
the resistance so that they operate during 
dynamic braking at a speed proportional to the 
braking current, and, hence, to the power to 
be dissipated. Slight dishing of the aluminium 
chromium stainless steel strip enables maximum 
cooling to be obtained from the flow of air. A 
centre-zero ammeter in the cab shows motoring 
current on one sector of its scale and braking 
current on the other. Braking services in the 
** Explorer ’’ locomotive cover all normal com- 
binations of requirements, comprising also a 
Westinghouse air brake for the locomotive and 
train, and Westinghouse exhausters for train 
vacuum brakes. 

Mechanical parts of the locomotive have been 
built by the Clayton Equipment Company, Ltd. 
As the drawing shows, it has a single cab (with 
duplicate driving positions for each direction of 
running) located towards one end of a narrow 
hood enclosing the equipment. The traction 
motors are axle hung with plain sleeve bearings. 
There are two fixed bolsters in each bogie, with 
rubber pads supporting Alsthom rubber cone 
pivots on which the body is carried in conjunction 
with side bearers provided with coil springs and 
manganese pads. Each inner pivot assembly 
has lateral movement in its bolster to allow 
negotiation of tight curves, minimum radius 
being 300ft. The Alsthom system is also used 
for carrying the “Skefko”’ roller bearing axle- 
boxes, which are supported from the bogie 
frame by upper and lower horizontal radius 
rods on “Silentbloc’’ bushes. Both these 
features have been proved in high-speed main-line 
service on the Continent, and at a demonstration 
at Rugby last week the smooth transition of the 
locomotive into the curvature of the test track 
showed them to be equally effective in conditions 
likely to be met on permanent way overseas. 
The freedom of vibration from the engine when 
idling and in motion was equally noticeable. 

The ‘“Explorer’’ locomotive is being 
despatched to Africa, where, with the co-opera- 
tion of the East African Railways and Harbours, 
it is to run trials near Nairobi on one of the most 
steeply graded branch lines of that administration. 








- 9” OVERALL HEIGHT 


12 


halle 


' — SS 3 





6-0" CRS. 6-0" CRS 





30° ON BOGIE CRS. 
46'- 6” OVER HEADSTOCKS _ 
__$2'- 734" OVERALL 





ne REESE <omnNED emmeeng Ee 





Dimensions of the “ Explorer ’’ locomotive for metre gauge 





METRE GAUGE 
aa eee en | 
9’- 9" OVERALL WIDTH 


— ee 





Feb. 20, 1959 


THE ENGINEER 


Naval Air Department at the Royal 
Aircraft Establishment, Bedford 


BY OUR NAVAL CORRESPONDENT 


S part of the expansion of the Royal Aircraft 

Establishment, Farnborough, in the immediate 
post-war years, a new establishment was set up, 
near Bedford. At the same time it was decided 
that the two departments—the Naval Aircraft 
Department and the Carrier Equipment Depart- 
ment—concerned with naval aircraft problems, 
particularly with take-off and landing, should 
take advantage of the new site to install catapults 
and arresting gears and other essential new 
equipment for operating the coming generations 
of carrier borne aircraft. Over the years the 
installation of new equipment and the transfer 
of staff has steadily progressed, and the move 
was finally completed in September, 1957. In 
the transfer from Farnborough the two Naval 
Departments were reorganised and welded into 
a single unit known as the Naval Air Department. 

The Catapult Site-—At the catapult site are 
two steam-powered, slotted-tube catapults. The 
installation of the first was completed in May, 
1953—the tubes and track being those of the 
first steam catapult originally installed in H.M.S. 
** Perseus *’ (the aircraft maintenance carrier). 
This 200ft stroke unit is set in a deck mounted 
some 5ft above ground level so that aircraft can 
be launched into space as over the bows of a 
carrier flight deck. Steam is generated at up to 
400 Ib per square inch gauge in a Foster-Wheeler 
boiler and used to charge an accumulator which, 
in turn, is used to power the catapult. As 
installed in H.M.S. “ Perseus,” simple dry 
accumulators of 2000 cubic feet capacity were 
fitted. However, trials with a wet accumulator 
of less than half this capacity have shown that 
the same amount of energy can be stored and 
discharged more efficiently. The maximum 
energy level is of the order of 20x 10°ft-lb. A 
second catapult was recently installed at ground 
level involving the latest design of track ; also 
a new combined boiler and wet accumulator 
with a pressure capacity of 1000 lb per square 
inch. The track of this catapult is sited at 
ground level and the design includes means for 
launching a dead load—-when means must be 
provided for catching and stopping same—or 
it can be used equally well for launching aircraft. 
In broad principle, the first, or “* raised *’ catapult, 
is used for proofing aircraft and for investigating 
aircraft launching techniques. The second, or 
‘“* flush,”’ catapult is to be used for developing 
the catapult as a prime mover. The catching 
and recovery of aircraft launching bridles, without 
interference or prejudice to the launching cycle, 
is proving a frustrating and tantalising problem 
and a simple rocket catapult has been made up 
to throw the bridle only, at representative launch- 
ing speeds, so that investigations may proceed 
independently of the overworked steam catapult. 

Catapult Aircraft Loading Equipment.—This 
equipment (C.A.L.E.), although located 
separately in order to facilitate detailed investiga- 
tion, is complementary to the catapult. A pilot 
cannot, with certainty, taxi his aircraft into the 
exact position required for catapulting, especially 
so with the carrier in heavy seas. The pilot 
taxies his aircraft so that the main wheels come 
up against roller-faced chocks, and in this position 
so long as the axis of the aircraft is within 2ft 
of the axis of the catapult, then the treads of the 
main wheels come to rest on sets of rollers flush 
with the deck. These rollers, their axes in a 
fore-and-aft direction, are driven by a hydraulic 
motor and by a process of preselection of the 
rollers to be driven, the aircraft (up to 40,000 Ib 
weight) can be centred over the catapults within 
very close limits—power being available to do 
this even with the carrier rolling up to 4 deg. 
With the aircraft in position on the catapult and 
ready for launching with the engines at full power, 
a large area immediately aft of the aircraft would 
be untenable for either waiting aircraft or deck 
personnel, were it not for the presence of a blast 
deflector. The latter is, in principle, a large flat 


plate (the larger the better), set so as to deflect 
the engine efflux both upwards and outboard. 
However, this plate must be capable of being 
collapsed so that it will lie flush on the deck so 
that the succeeding aircraft can taxi over it to the 
catapulting position. It must be capable of 
being raised and lowered quickly, not to mention 
its ability to withstand the blast from, say, the 
two 10,000 Ib thrust engines of the ** Sea Vixen ”’ 
or “ Scimitar." That part of the deck between 
the aircraft, in the launching position, and the 
blast deflector, can acquire a considerable tem- 
perature from the aircraft engine efflux and, 
therefore, a system of deck cooling is required 
otherwise the temperature is a potential source 
of danger to the tyres of succeeding aircraft. The 
aircraft hold-back unit and pretensioning gear 
is unavoidably located in this area of inferno. 
Thus, the C.A.L.E. base is used to sort out and 
develop as good a harmony as possible between 
the several arduous requirements in this restricted 
area. 

Safety Barrier and Arresting Gear Proving 
Base.—As the name implies, the $.B.A.G. base 
is used in the full-scale development of arresting 
gears, but instead of using aircraft the latter is 
replaced for test purposes by a wheeled dead 
weight running on rails, and is brought up to the 
required speed—representative of aircraft landing 
speeds—by a cordite-powered, slotted-tube cata- 
pult. This catapult has a maximum energy 
capacity of 40. 10*ft-lb, corresponding to 
40,000 Ib at 150 knots, when a charge of 300 Ib 
of cordite is required. To date this maximum 
rating has not been used. When safety barriers 
are under test this same catapult can be used for 
launching into the nets, aircraft or similar test 
vehicles. At the forward end of the catapult and 
to either side of the catapult track, there are 
substantial steel grillages mounted on heavy 
foundations, to which can be fixed deck edge 
sheaves, energy absorber units, barrier masts, &c. 
There is a large straw-faced earth butt so located 
as to stop errant aircraft which may break 
through a barrier net. The dead weight trolley 
track terminates at the middle of the butt and 
here is located 40 tons of coke which can, and 
has, coped with a trolley that has broken an 
arresting gear centre 
span. If failure of a 
barrier net or centre span 
occurs it usually does so 
as a result of impact 
phenomena on engage- 
ment and before the 
speed of the vehicle is 
reduced significantly. 
Hence, the safety butt 
must be designed for all 
eventualities. 

The Arrested Landing 
Deck.—This facility is 
in effect a representative 
section of the landing 
area of a carrier flight 
deck complete with the 
compartment immediate- 
ly below the flight deck 
which accommodates the 
arresting gear energy 
absorbing units. This 
vault is located in a 2000 
yards N.E.~S.W. run- 
way, 650 yards from the 
N.E. end. It is designed 
to accommodate three 
units and is covered with 
steel decking finishing 
flush with the surround- 
ing concrete runway 
surface.' The vault is so 
designed that any one 
of the three arresting 
gears can be removed, 
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installed or worked on, without having to disturb 
the decking. This is achieved by the main access 
to the vault being through a trunk, entry to 
which is located to one side of the runway. Each 
arrester gear is provided with two centre spans, 
the deck edge pulley spacing being adjustable 
between 130ft and 80ft in order to represent the 
different layouts on different carriers. The gears 
are used mainly for proofing aircraft on which 
clearances are given for arresting aircraft before 
proceeding with trials on a carrier at sea. In the 
case of heavy aircraft, which, for normal operation 
require more than 70 per cent of the capacity 
of the gear, the gear has to be specially 
rigged in order to apply to the aircraft the neces- 
sary proof loading, usually 50 per cent in excess 
of the normal maximum design loading. 
Normally, the gear is double reeved, i.e. four ends 
of the main reeve are connected to the four ends 
of the two centre spans. For the special rig, the 
four ends of the main reeve are attached, in 
pairs, to the ends of a single heavy centre span. 
In this way, the effective reeving ratio of the gear 
is reduced from 16: 1 to 8:1, the run-out of 
the aircraft is halved, but effective proofing loads 
can be applied without overstressing the gear. 


Ship-to-Air Weapon 

A PHOTOGRAPH is now available of the Arm- 
strong-Whitworth “* Seaslug’”’ ship-to-air guided 
weapon. It is seen (below) on a single launcher, 
which is recognisably similar to the trial launcher 
displayed at Farnborough : it is clear that no 
supplies to the vehicle are connected up. One 
striking characteristic visible is the way in which 
the weapon has been optimised for the minimum 
stowage and handling volume, with short wings 
and finless boosts : notice also that the boosts 
now extend virtually the full length of the nose. 
The flat caps seen appear to be secured by flagged 
safety pins : the explanation for this may be that 
frangible cases have been adopted, as on “ Nike ”’ 
installations, to reduce the risk of damage to the 
ship’s consorts. The use of aft controls is not 
because of lack of experience with other geo- 
metrics, since Sir W. G. Armstrong-Whitworth 
Aircraft, Ltd., have built and flown canard 
cruciforms : it is probably justified, although 
the combustion chamber must be near the wings, 
by the fact that the guidance of a beam rider can 
be located near the tail, and thus all controls, 
generators, and other items requiring functional 
testing can be aft and isolated from the explosive- 
laden centre and nose section. 

An accuracy of a very high order is claimed 
for this weapon: it will be recalled that a 
warship is a difficult target for aircraft, and can 
expect to engage them at relatively close range. 





The “ Seaslug "’ ship-to-air guided weapon as shown recently to the military 
leaders of NATO Powers at Supreme Headquarters Allied Powers, Europe. In 
the background can be seen an operational launcher for a ‘‘ Thunderbird ” 
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Association of Consulting Engineers 


AN optimistic note was sounded by Mr. 
Vaughan-Morgan, the Minister of State, Board 
of Trade, in the speech he made at the Association 
of Consulting Engineers’ annual dinner on 
February 16. He pointed out that in spite of all 
the turbulence and turmoil in the Middle East, 
that area continued to grow in importance as a 
market for this country. He congratulated the 
Association on the growth of its overseas work 
work for which British consultants were respon- 
sible currently amounted to £550 million, he 
said. The corresponding total last year had 
been £505 million and that step forward had 
been achieved in a year of recession. Mr. 
Vaughan-Morgan also referred to lack of capital 
for development, and asserted that it was 
important that British firms seeking work over- 
seas should be thoroughly familiar with and 
understand the various sources, both national 
and international, from which development 
capital could be obtained. 

The chairman of the Association of Consulting 
Engineers, Mr. J. T. Calvert, expressed regret that 
the Ministry of Supply had ordered radio tele- 
scopes from Holland. He went on to discuss 
advertising, and contractor’s design services. 
Independent design, which promoted competition 
at the tender stage, had advantages, he asserted, 
and in his view “ all-in’’ bids were not advan- 
tageous. Mr. Calvert then went on to explain 
that the Association planned to broaden its 
basic requirements for membership. Corporate 
membership of one of the three major engineering 
Institutions was at present a qualifying require- 
ment, but it was intended to recognise for this 
purpose corporate membership of the Institution 
of Structural Engineers, the Institution of 
Chemical Engineers, and the Institution of 
Mining and Metallurgy. He hoped that the 
formalities would be concluded this year. Mr. 
Calvert also stated that the civil engineering 
scholarship trust (see THE ENGINEER, January 17, 
1958, page 82) had financed ten students this year, 
and there would probably be fifteen more 
students next year. 


Strategic Freighter Order 


A NUMBER of * Britannic” aircraft have been 
ordered from Short Brothers and Harland, Ltd., 
for employment as strategic freighters by the 
Royal Air Force: the machine should fly in 
1961 and it is hoped that production aircraft 
will become available towards the end of 196] 
or early 1962. This delivery is regarded as early 
and attributed to the fact that the new aircraft 
will have many parts in common with the Bristol 
** Britannia.” The only engines available in this 
country being the Rolls-Royce “Tyne,” the 
resulting design is intermediate in size between a 
Lockheed C-130 “ Hercules’’ and a Douglas 
C-133, and its general arrangement closely 
follows those of the existing transports : thus it 
is not similar in appearance to the * Tyne ™ 
powered “ Britannia” derivative being built 
by Canadair, Ltd., for the Royal Canadian Air 
Force. The freight hold will be 80ft long, 12ft 
high and 12ft wide at floor level, and be capable 
of carrying an Albion 10-ton crane or the large 
radar trailers needed for guided weapons 
installations. 

The “ Britannic,” or S.C.5, has the same wing, 
tailplane and fuel, flying controls and electrics 
systems as the “Britannia”: although the 
undercarriage is installed in the fuselage, it is 
almost identical with that of the airliner. The 
maximum payload will be 75,000 Ib, with an 
all-up weight of 195,000 Ib, corresponding to a 
1400-mile still air range at 360 m.p.h. With 


a full fuel load, 30,000 Ib can be carried 5500 
miles. The aircraft is considered to have a 
potential civilian market, and a passenger version 
would carry 197 passengers 2600 miles at 350 
m.p.h., or ninety passengers 5500 miles. 

It is interesting, in view of the abandonment 
of the General Dynamics ** Britannia ** successor, 
to note that there is expected to be a developed 
version of the * Britannic” with a thinner, high- 
aspect ratio wing, with an increased all-up 
weight of 220,000 Ib, and a payload of 100,000 Ib 
in a longer fuselage. 


National Water Resources 


Two reports which deal with fundamental 
matters in the future development of the water 
industry in this country were published yesterday 
by the Ministry of Housing and Local Govern- 
ment. Both of these reports have been prepared 
by sub-committees of the Central Advisory 
Water Committee, and they deal respectively 
with the growing demand for water, and with 
information about water resources. Both reports 
are available from H.M. Stationery Office. The 
two sub-committees were appointed in 1955. 
The main conclusions which they have now 
reached will be of very general interest, and are 
summarised hereunder. 


Available supplies of water will exceed the 
net demand in all areas of England and Wales in 
1965. Up to this date, development schemes 
prepared by water suppliers should enable them 
amply to meet likely demands on them. Provided 
that the proper means of conservation and dis- 
tribution are developed, the country’s rainfall 
is sufficient to ensure an adequate supply of 
water to meet the growing needs of the more 
distant future. 


More information is needed, however, on 
water consumption and resources, particularly 
private supplies, and it is desirable that hydro- 
logical surveys to obtain comprehensive informa- 
tion should be started. The work being done on 
hydrological research should also be reviewed to 
determine how such work should be co-ordinated 
and what further work needs to be done. The 
arrangements for collecting information about 
rainfall, snowfall, river flows and ground water 
broadly meet the known need, but they could 
usefully be extended in some respects and more 
information should be published, on a common 
basis of river basin areas. 

New works already under construction or 
proposed by public water undertakers provide 
for a further yield of about 1000 m.g.d., and over 
800 m.g.d. of this total (about 40 per cent of the 
amount of water distributed by the undertakers 
in 1955) is expected to be available by 1965. 
This would “ amply cover ”’ the average expected 
rise in demand on public water undertakers 
put by them at 23 per cent—during the period 
1955-65. The value of these works was given as 
£300 million over the ten years, but the sub- 
committee thinks investment may be needed at a 
rate somewhat higher than £35,000,000 a year 
(at present-day costs) as sources become more 
difficult and costly to develop. 

Because many industrialists take their water 
supplies directly from such private sources as 
wells, river intakes and canals, the sub-committee 
found difficulty in getting exact information 
about water requirements to be met from private 
sources. On the basis of returns from the major 
water-using industries, plus the nationalised 


industries, the sub-committee assumed a general 
increase in industrial demand for water in all 
areas of 25 per cent in the period 1955-65. It 
concluded that “in the shorter term the likely 
increase in (private) demand can be met in each 





area taken as a whole, although local difficulties 
may arise. 

Emphasising that ‘a satisfactory situation in 
the future must rest on the readiness of all con- 
cerned to regard water as a valuable commodity 
and to provide money and materials accordingly,” 
the report offers the opinion that there need be 
no shortage of water in any part of England and 
Wales after 1965 if four conditions are satisfied, 
namely (1) development schemes are prepared 
well in advance of demand ; (2) the necessary 
statutory powers and other authorisations are 
granted ; (3) capital investment is permitted on 
the requisite scale ; (4) the location of industries 
which require large quantities of water is 
regulated with the water supply situation in mind. 

The sub-committee does not consider it wise 
to attempt numerical estimates of water supply 
and demand after 1965, but very approximate 
computations of the total flow of water from all 
areas in England and Wales indicate the presence 
of large reserves. The report shows wide differ- 
ences between areas in the percentage of this 
total flow expected to be used in 1965—in some 
places a development of over 35 per cent is 
visualised, but in England and Wales as a whole 
the proportion is only 11 per cent. The sub- 
committee therefore believes that further develop- 
ment of water resources is possible in most areas 
and that in a few of them there is scope for 
extensive development. They point out that 
assistance can be given from one area to another. 


The estimates in the report do not allow for 
the development of agricultural irrigation— 
“still in its infancy ’*°—but it is pointed out that 
the potential water demand for this purpose is 
very great. The sub-committee is undertaking 
further study of the problem, including the 
possibility of some form of control over abstrac- 
tion of water from rivers and streams, and hopes 
to make recommendations in its next report. 


The sub-committee on information about 
water resources comments on the slow progress 
made so far on the provision of primary river 
gauging stations and urges that vigorous action 
be taken to complete the approved programme 
within the next two to three years. 


Ships Launched in 1958 


LLoYD’s REGISTER OF SHIPPING has issued its 
Annual Summary of Merchant Ships Launched 
in the World during 1958, which records that in 
Great Britain and Northern Ireland 282 ships of 
1,401,980 tons were launched, of which 39 were 
steamships of 498,967 tons and 243 were motor- 
ships of 903,013 tons. The total represents 
15-1 per cent of world output and includes 48 
oil tankers of 577,385 tons, or 41-2 per cent of 
the total returns. Of the tonnage launched, 53 
ships. of 337,868 tons, or 24-1 per cent, are for 
registration abroad. Abroad, 222 steamships of 
3,438,338 tons and 1432 motorships of 4,429,665 
tons, making a total of 1654 ships of 7,868,003 
tons, were launched, of which Japan’s share was 
2,066,669 tons and Germany’s share’ was 
1,429,261 tons. Oil tankers numbering 381 ships 
of 4,197,894 tons, represent 53-4 per cent of the 
total. Of the tonnage launched, 4,146,122 tons, 
or 52-7 per cent, are for export, and includes 
1,256,593 tons by Japan, 860,262 tons by 
Germany, and 469,355 tons by Sweden. Through- 
out the world launchings totalled 9,269,983 tons, 
of which Japan accounted for 22-3 per cent, and 
Germany 15-4 per cent, and Great Britain and 
Northern Ireland 15-1 per cent. Oil tankers 
launched amounted to 4,775,279 tons, or 52 per 
cent of the total, while of the total 58 per cent 
are motorships. The ships being built under 
survey of Lloyd’s Register represented 4,328.15] 
tons, or 46-7 per cent. 
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Main Line Diesel Locomotives* 


By T. SCHUR, B.Sc. (Eng.), M.1.Loco.t 
A.M.LE.F 


A.M.1.Mech.E., 


THe evolution of the diesel locomotive, like 
most technical developments, has been accom- 
panied by certain disappointments and even 
serious failures, but these have contributed 
much to the design as we know it to-day. These 
failures are ascribed by many—not only by those 
brought up on steam traction—to the many 
small components which go to make up this 
newcomer. Despite their complication, however, 
diesel locomotives can and do show outstanding 
successes in performance, reliability and, not 
least of all, in economy. Such successes are now 
an accepted fact and have been gained by hard 
practical experience and thorough development 
of straightforward designs. 

Whilst simultaneous with this line of develop- 
ment some revolutionary designs are appearing 
from time to time to catch the limelight of 
publicity and to point the way to higher specific 
performances, real progress has been due to the 
more prosaic evolutionary process in which 
increased specific performance is carefully 
weighed against requirements of service reliability 
and economy. To obtain the best performance 
for a given weight requires a careful and scientific 
study of each component, not only of the struc- 
tural part of the locomotive, but also of engine 
framing and similar parts. To ensure service 
reliability and economy, the designer must base 
his decisions on long service experience, and 
choose a straightforward design with a few large 
and robust parts in preference to a multiplicity 
of smaller ones. 

One of the most interesting developments 
to-day is the introduction to British Railways of 
many greatly differing types of diesel locomotives. 
The service performance of these different designs 
will indicate what basic considerations the 
designer of diesel locomotives should in future 
follow. 

The author, who is on the manufacturing and 
design side, can only point to some of the earlier 
experiences and theoretical considerations that 
have gone into the locomotive designs with 
which he is currently associated. 

It is now standard practice on main line loco- 
motives to house the power equipment on a 
chassis and inside a body carried on driven 
trucks or bogies. In the past it was sufficient 
to provide an underframe to carry the weight 
and a body to keep out dust and rain, but this is 
not now the case. With very few exceptions, the 
quest to-day is still for more power on a given 
wheel arrangement than can conveniently be 
provided by conventional means. 

To achieve this, the first parts to be scrutinised 
for weight saving should be the body and under- 
frame of the locomotive and it is the author’s 
experience that these parts can be constructed 
to the same mechanical requirements with vastly 
differing weights. Not enough has yet been 
done really to design these mechanical parts and 
too often there is insufficient integration between 
chassis and body making for extra weight in 
these parts. The result of such heavy building 
will inevitably be the quest for ultra-light power 
units with a consequential sacrifice of ruggedness 
where it is most needed. 

There are three basic designs of underframe 
and body construction. First of all, there is the 
underframe, which takes all the buffing and 
bending loads with the body fitted loosely as a 
shelter for the power equipment. Secondly, 
there is the trussed girder type of construction, 
whereby a bridge girder is built up on the sides 
of the underframe to help carry the weight of 
the power equipment. Thirdly, there is the 
stressed skin design, where underframe and body 
are built as an integral whole with every part of 
the body, including the cantrail and skin, sharing 
in the load carrying. 

It is quite clear that the separate underframe 
type is by far the heaviest, but weight calculations 
sometimes show the girder type to be the lightest. 
This is particularly so when relatively light 
buffing loads are assumed and the structure is 
designed primarily to carry the weight of the 
power equipment. In actual fact, the stressed 


* Abstracted from a paper “‘ Some Design Considerations of 
Main Line Diese! Locomotives,’’ presented to the Institution of 
Locomotive Engineers on February 19, 1959, 
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skin type shows the greatest advantages, because 
it is not only stronger than the girder type, weight 
for weight, as far as buffing loads are concerned, 
but it is also less wasteful in space requirements 
so that the locomotive can be shorter. The 
heavy members which connect the girder trusses 
with the main longitudes, as well as the truss 
members themselves, are absent in the stressed 
skin design and this makes room for the accom- 
modation of parts of the equipment. The stressed 
skin type cannot easily be calculated and is 
generally approached more on an empirical basis 
with new designs following strain gauge tests 
made on previous units. 

{The paper then deals in some detail with the 
design of the mechanical parts of a diesel loco- 
motive, diesel engines used in traction and their 
construction, transmission and control. It con- 
cludes with the following remarks.]} 

A diesel locomotive can become a very com- 
plicated machine. The multi-cylinder engine 
alone tends to the complex and, due to its flat 
torque characteristic, it requires the addition 
of an elaborate transmission. The range of this 
transmission is usually restricted so that control 
gear is required to repeat the range over various 
stretches of the tractive effort characteristic. At 
this point it is tempting to add further control 
gear to limit the speed of changeover, to depress 
power during transition and to limit excessive 
tractive efforts. It is only too easy to imagine 
all possible contingencies in engines, trans- 
missions, auxiliaries and control gear and to add 
even more relays for equipment protection and 
for fault indication of doubtful value. Once 
protection against maloperation becomes an 
obsession the locomotive finishes up with two 
engines, two transmissions and the duplication 
of auxiliaries and controls on the dictum that if 
one fails the second is available. The diesel 
locomotive thus reaches the acme of complexity 
and those who cherish the simple steam loco- 
motive are quite right in their condemnation of 
this new monstrosity. 

The diesel locomotive need not be complicated, 
even though demands for high performance and 
maximum utilisation, for service economies, as 
well as for easy handling, must be met. All these 
requirements can be achieved in a straightforward 
design, but only by the most thorough integration 
of every part.of the equipment with due apprecia- 
tion of the importance of each. Mechanical 
parts must be designed around the power equip- 
ment, which must be laid out in a clear and 
logical manner. One engine should be sufficient 
for any locomotive and this should comprise a 
small number of cylinders and working parts. 
One traction motor per axle or one torque con- 
verter per bogie is a good arrangement and pre- 
ferable to the use of extra gear to interconnect 
axles. Auxiliaries and control must be robust 
and must never assume an importance greater 
than the equipment they serve. Finally, the 
provision of extra equipment and gadgets must 
be avoided and ways must be found to get the 
requisite performance through the correct shaping 
of inherent machine characteristics and by the 
relegation of certain functions to robust and 
traction-proved governors. 

The diesel locomotive is first and foremost a 
traffic machine and can give an admirable account 
of itself, both in reliability and economy. It can 
be made pretty foolproof and will stand a lot 
of mishandling by the crew. There is just one 
thing it will not stand and that is a lot of gadgetry. 


Vapour Blasting Equipment 


We illustrate a vapour blasting equipment, 
fabricated from “ Vybak ** industrial rigid p.v.c. 
sheet made by Bakelite, Ltd., which is now 
being marketed under the trade name “ Hydro- 
tron’? by Metachemical Processes, Ltd., of 
Crawley, Sussex. It is built almost entirely 
from plastics materials and comprises basically 
a blasting cabinet and supporting § structure, 
beneath which is located a large polyethylene 
container for holding the abrasive slurry. Com- 
pressed air is used to convey the slurry from the 
container to the blasting gun housed in the 
cabinet. The unit includes a rigid p.v.c. extrac- 
tor with a nylon impeller; built-in rubber 
sleeves to protect the operator’s hands, and an 
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Vapour blasting unit fabricated from p.v.c. sheet 


automatic washing device for the observation 
window. 

Amongst the advantages claimed for this 
form of equipment is that the abrasive within the 
slurry cannot be contaminated by the material 
used in its construction, and abrasives, or grades 
of slurry, can be quickly altered merely by chang- 
ing over to another polyethylene container. The 
slurry feed system and working cabinet can be 
quickly and easily washed down when changing 
from one metal or slurry to another. 


Adjustable Head Brinell Hardness 
Tester 


A BRrINELL hardness testing machine, specially 
intended for testing large components and now 
being made by Edward G. Herbert, Ltd., Levens- 
hulme, Manchester, 19, is illustrated below. It 
has a 44in by 24in table with a clearance of 30in 
between the screwed columns supporting a 
crosshead carrying the testing equipment 





Brinell hardness tester for large components 


Through the screw adjustment the crosshead can 
be set to give a maximum distance of 24in between 
the table surface and a 10mm diameter steel ball. 

The standard Brinell head equipment on the 
crosshead includes an 8in diameter 0 to 
3000 kg pressure gauge, checkweights, a hand- 
operated pump and a 10mm diameter ball sup- 
port. Height adjustments to the crosshead are 
made by a single handwheel on one side which 
operates the coupled nuts on the column screws. 
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Unit Drilling Head 


A unit head with a capacity for drills up to 
14in diameter is now being made in a number of 
models to suit different applications by Grimston 
Electric Tools, Ltd., Progress Way, Purley Way, 
Croydon, Surrey. These self-contained units, one 
of which is illustrated below, are driven by a 
0-9 h.p. motor mounted in the base. The motor 





Unit head for Ijin diameter drills and having four 
spindle speeds and four feed rates 


drives the spindle through a four- or eight- 
speed selector gearbox. A number of gear- 
boxes covering grouped speed ranges are avail- 
able for fitting on the units and the overall 
spindle speed range provided is from 90 to 
4000 r.p.m. 

The quill mounted spindle has an effective 
drilling stroke of 44in, and through the power 
feed mechanism four feed rates from 0-0035in to 
6-008in per revolution are available. A ring fitted 
on the nose end of the quill carries a graduated 
stop bar ; a trip can be positioned on this bar 


to disengage the feed and control the depth of 


drill feed. If required a hydraulic-pneumatic 
control unit such as that shown in the illustration 
can be fitted. This control is adjustable and 
gives automatic rapid drill approach to the work. 
changing to the required feed rate, followed by 
rapid withdrawal at the end of the preset feed 
stroke of the spindle. We are informed that 
multi-spindle drilling attachments are available 
for use with these new units. 


Self-Aligning Rotator for Welding 
Large Vessels 


A 30-ToN capacity self-aligning rotator made 
for handling work during automatic welding by 
Yates Plant, Ltd., Whidborne Street, London, 
W.C.1, is shown in operation in the photograph 
we reproduce. In this particular case the equip- 
ment includes three additional sets of idlers, 
which enable vessels up to 100ft long and 16ft 
diameter to be handled. The rotator is operated 
from a control box 
mounted on a portable 
pedestal, and through 
the Ward-Leonard drive 
gives a stepless range of 
welding speeds from 4in 
to 40in per minute. 

The self-aligning 
rollers automatically ac- 
commodate themselves 
to. different diameter 
vessels to support and 
rotate them about a 
common centre line. 
The idler assembly in- 
corporates an anti-creep 
control means, which is 
adjusted by a handwheel 
to correct any tendency 
the work has to creep in 
either direction during 
rotation. 

A geared motor at 
each end of the drive 
unit of the equipment 
transmits the drive to a 
drum through a final 
reduction gearbox. 
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These drums provide a friction drive to the 
heavy-duty rubber-tyred rotator rollers, and this 
form of friction drive prevents possible damage 
to the main gearing and motors when loading 
heavy vessels on to the machine. It also provides 
a degree of protection against mechanical 
damage should the machine be overloaded. 


Portable Capstan Winch 


WE illustrate a new portable pneumatic capstan 
winch capable of lifting 300 1b, which has been 
designed and developed by Globe Pneumatic 
Engineering Company, Ltd., of Romford, Essex, 
for use in the building, transport, and other 
industries where light lifting and hauling duties 
have to be carried out. The winch has a four- 
cylinder vee motor, developing a high starting 
torque, and with a working pressure of 80 1b 
per square inch at 40 cubic feet of free air per 





Air-driven capstan winch for lifting loads of up to 
300 Ib 


minute the unit has a maximum lifting speed 
of 80ft per minute. 

Complete with a machined aluminium capstan 
head the winch weighs only 35 Ib. It cannot be 
damaged by overloading or stalling and is stated 
to be unaffected by corrosive or damp atmo- 
spheres. Either foot or hand valve controls can 
be fitted to the winch and the direction of rota- 
tion can be instantly changed by reversing the 
air flow. 


40 MeV Linear Accelerator for 
Deutsches Elektronen-Synchrotron, 
Hamburg 


A 40 MeV electron linear 
Deutsches Elektronen-Synchrotron (D.E.S.Y.) 
Research Group, Hamburg, is being designed 
and built by Metropolitan-Vickers Electrical 
Company, Ltd., Trafford Park, Manchester, 17. 
This interesting export order is worth about 
£250,000. 

The accelerator will be used to inject a beam 
of 40 MeV electrons into a large electron synchro- 





30-ton self-aligning rotator incorporating anti-creep mechanism 





accelerator for 
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tron, which will then further accelerate the 
electrons to an energy of 6000 MeV. To make 
this further acceleration possible, very rigorous 
restrictions are necessary on the output of the 
linear accelerator used for injection. Very little 
variation is permissible on the specified 40 MeV 
energy, and the electron beam must be small in 
diameter, and must have very little divergence. 

The linear accelerator, which is a travelling- 
wave equipment, will be energised by short wave- 
length radio-frequency power, and the electrons 
will be accelerated along a specially shaped 
waveguide. The output of the accelerator at 
40 MeV is in the form of short pulses of current 
of 2 microseconds duration, repeating fifty times 
per second. Each pulse of current must supply 
i25mA_ within the strict limit of energy 
and beam geometry imposed by the acceptance 
requirements of the synchrotron. 

The equipment has an overall length of 
approximately 35ft, and consists of five sections 
of accelerating waveguide, each 14m _ long, 
together with an electron gun and prebuncher at 
the injector end. Each accelerator section will 
be fed by a Metropolitan-Vickers high-power 
klystron. A considerable amount of associated 
equipment, including the klystron power supply, 
together with controls and other services, is also 
included in the contract. 


Plug-In Relay 


A NEW version of the “ Londex”’ type LF 
relay, made by Londex, Ltd., 207, Anerley Road, 
S.E.20, is now available in which a plug-in 
mounting facilitates maintenance or replacement. 
An eighteen-way plug and socket is used, allowing 
for a wide variety of contacts to be accommodated. 
The illustration shows the retaining clip fitted to 
the socket, which holds the relay firmly in 





Plug-in relay with eighteen-way plug and socket, 
showing retaining clip on socket plate 


position. The maximum number of contacts 
provided is eight normally open or eight normally 
closed, or any combination ; alternatively, five 
changeover contacts can be fitted. The contact 
rating is 4A at 250V ac. Operating voltage 
for the coil can be from 2V to 600V a.c. or 
up to 180V d.c. The power required is from 
4VA to 12VA, depending on the number of 
contacts. Overall dimensions of the relay are 
23in by 34in by 43in. j 


Soviet Atomic Power Stations 


ACCORDING to press reports, the first stage of 
the second nuclear power station in the Soviet 
Union went into service last September. It is 
described as of 100MW capacity, while the 
complete station will have a capacity of 6(00MW. 
A third station is being built in the Urals. This 
is being equipped with a graphite-moderated 
reactor which will produce superheated steam. 
The steam is to be used directly in the turbine 
giving an Overall efficiency of 37 per cent. The 
fourth station, in the Voronezh region, will 
develop 420MW, and will be equipped with two 
water-water reactors in which ordinary water 
under a pressure of 100 atmospheres will be 
used as moderator. A similar station is planned 
for the region of Leningrad. Work is also going 
on with regard to fast breeder reactors. A 
S5OMW reactor of this kind will, it is stated. be 
erected on the Volga. 
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**Sonic ’? Pneumatic Conveying 
System 


PARTICULARS have been released by Henry 
Simon, Ltd., Stockport, of a new system of 
pneumatic conveying which is claimed to be 
superior to present conventional methods, and 
is known as the “ Sonic ’’ conveying system. The 
firm points out that when materials are conveyed 
pneumatically between different parts of a plant 
it has hitherto been necessary to provide a 
separate compressor for each blowing line 
because, if a number of lines powered from a 
single compressor were used, it was found that 
the air tended to take the path which offered the 





** Sonic ’’ valves in a pneumatic bulk handling system in a biscuit factory 


resistance, and those lines which were 
heavily loaded were by-passed and became 
blocked. In investigating this problem the firm 
decided that what was wanted was a valve which, 
when installed in a blowing line, would keep 
the resistance of the line constant irrespective 
of the load. In a system fitted with such valves 
any number of lines could be powered from one 
compressor without any interaction. The simple, 
reliable, economical and automatic “ Sonic” 
valve was therefore developed. 

The valve consists of a convergent-divergent 
nozzle so proportioned that the air passing 
through reaches the velocity of sound. 
With a “Sonic” valve interposed between 
a loaded line and the compressor, a pressure 
wave travelling towards the compressor as 
a result of a load change is halted at 
the valve throat, since the wave velocity of 
propagation is exactly equal to the opposing air 
velocity. In other words, the ‘ Sonic’’ valve 
introduces a sound barrier between the com- 
pressor and the varying line resistance. This is 
the principle of the “ Sonic’’ valve, but it was 
found that a simple orifice construction intro- 
duced a pressure loss which was com- 
pletely unacceptable, and further research was 
devoted to developing a low loss nozzle. It was 
found that by careful selection of the profile and 
special attention to the surface finish during 
manufacture, it is possible to reduce pressure 
loss to negligible proportions. 

The new system is stated to be inherently more 
stable and versatile than one in which each line 
is powered by its own compressor and where the 
air flow in the lines decreases with increased 
load, due to compressor characteristics, whereas 
the air flow through a “ Sonic’ valve remains 
constant. These valves are made of aluminium, 
and fitted with an adjustment by which the flow 
can be preset to any desired value. This value 
is then held by the valve regardless of load 
changes, and the provision of an adjustment 
enables valves to be set to suit flow changes, so 
that a range of valves to particular requirements 
is not needed. 

The first of the new conveying systems is now 
in operation in a Liverpool biscuit factory, and 
part of it can be seen in our illustration. In the 
installation, all the blowing lines are powered 
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from a central compressor and the whole plant 
can be controlled from a central control room. 


Rescue and Salvage Tugs 


One of the two high-powered, twin-engined 
single-screw rescue and salvage tugs, the order 
for which was placed by the Polish Salvage 
Company, of Gdynia, has been completed at 
the Albion Dockyard of Charles Hill and Sons, 
Ltd., Bristol. The form adopted for the two 
tugs was tank tested at Wageningen, Holland, 
and the first vessel, the ‘“* Jantar,”’ can be seen in 
our illustration undergoing trials. Mainly of 
welded construction, the 
tug has been strength- 
ened for navigation in 
ice and complies with 


Ministry of Transport regulations and has been 
built under the inspection of Lloyd’s Register; 
the following are the main particulars : 


Length overall, metres... . 65:50 
Length between perpendiculars, metres 60-00 
Breadth moulded, metres 11-89 
Depth moulded, metres 5-79 
Draught aft, metres ... 5-50 
Trim bi-stern, metres ... 1-97 
Freeboard amidships, metres 1-22 
Displacement loaded, tons 1650 


In a house on the bridge deck is a suite for 
the captain and cabins for deck officers, while in 
the house on the forecastle deck are located the 
officers’ and crew’s dining saloons and the galley. 
On the main deck within the long forecastle there 
is a hospital and cabins for the engineers and 
seamen and also a doctor, and on the lower deck 
forward the salvage personnel are accommo- 
dated. Altogether the ship carries a complement 
of twelve officers and twenty crew and twelve 
salvage experts including two divers, and the 
accommodation: is equipped with Steel’s mech- 
anical ventilation and is heated by steam 
radiators. Well forward is a hold used as a 
general store and aft is a hold for salvage gear. 
The machinery is arranged in three spaces, 
largely dictated by damaged stability conditions, 
forward is the generator room then the main 
machinery room and aft the gearing compart- 
ment. A total of 272 tons of oil fuel is carried 
in transverse bunkers forward of the generator 
room, in the double bottom under the generator 
room and in tunnel wing tanks, and if required 
the wing water ballast tanks in the tunnel can 
take a further 53 tons while the upper wing 
tanks in the after peak have the capacity for an 
additional 26 tons. 

Deck machinery, supplied by Clarke, Chap- 
man and Co.,:Ltd., consists of an electric wind- 
lass, an electric capstan aft with under deck 
motor and a towing winch placed on the main 
deck at the break of the forecastle. The centre 
barrel of the winch has a capacity of 300 fathoms 
of 6in steel wire and the winch can maintain any 
pull between 5 and 34 tons, and also operates a 
10-ton derrick mounted on the main mast. 
Other equipment includes under-water welding 
equipment, a Siebe Gorman decompression 
chamber for divers and a two-stage air-cooled 
air compressor. A Merryweather salvage and 
fire pump rated at 400 tons per hour when 
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supplying the monitors and 480 tons per hour on 
salvage duty is installed and there are two Reavell 
compressors each able to deliver 176 cubic feet 
of free air per minute at 350 lb per square inch. 

A Cochran vertical oil-fired boiler with a 
capacity of 1390 lb of steam per hour meets all 
the demands of the ship’s services as well as 
those of the de-icing arrangements. Three 
150kW Brush 220V d.c. generators, each driven 
by a National five-cylinder diesel engine, provide 
electrical power, while a 30kW generator in the 
main engine-room meets harbour duties and is 
driven by a McLaren diesel engine which also 
drives a compressor rated to deliver 9-2 cubic 
feet per minute of free air at 350 1b per square 
inch. 

The main propulsion machinery consists of 
two National Mark B.4AUM7 exhaust gas 
inter-cooled four-stroke 


pressure-charged and 





on trial 


diesel engines having seven cylinders of 17in 
bore by 21-Sin stroke and each rated at 1575 
b.h.p. at 333 r.p.m. The power from each 
engine is transmitted to a twin-input single 
output Hindmarch/M.W.D. oil operated reverse 
reduction gearbox through Vulcan-Sinclair scoop 
controlled hydraulic couplings. The Mark 
2MWR size 10 reverse reduction gear, seen in 
our illustration, transmits the total input of 





Hindmarch MWD oil-operated reverse reduction gear 


3150 b.h.p. at 333 r.p.m. to the propeller shaft 
at 120 r.p.m., the propeller having a diameter of 
13-21ft by 14-875ft pitch. 

On trials, plotted by the Decca Navigator 
system, a free running speed of 15-44 knots was 
attained, while with one engine shut down the 
speed was 12-96 knots. Oil consumption indi- 
cated a radius of action of 9900 miles at full 
speed and in excess of 19,000 miles at an eco- 
nomical speed. The static bollard pull achieved 
was 25 tons and the turning circle had a tactical 
diameter of 375m, the full turn occupying three- 
and-a-half minutes, while the time taken to stop 
the ship from full ahead was one minute fifteen 
seconds, the distance covered being 335m. In the 
contract conditions the metacentric height is 
0-:98m, giving a stability range of 67 deg. with 
the forecastle open, and over 90 deg. with the 
forecastle closed. 
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Floating Suction Strainer for Pumping 
Systems 


A New design of floating strainer for pumping 
installations has been developed by Megator 
Pumps and Compressors, Ltd., 43, Berkeley 
Square, London, W.1, and is at present being 
made in four sizes to suit 14in, 2in, 3in and 4in 
suction hoses. This strainer is designed to float 
on the water and draw from a level just below 
the surface, so that under normal conditions sand 
and silt from the bottom or floating debris from 
the top of the water is not drawn into the suction 
line through or on to the mesh. 

The general construction of the new unit, 
which is known as the “ Dolphin’ strainer, is 
shown in the accompanying drawing. Other 
than the stainless steel bolts and screws all parts 
are made of high-strength polystyrene mouldings, 
so that the strainer is unaffected by water con- 
taining corrosive or other harmful fluids. The 
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Floating suction strainer of high strength plastics material and designed 
to draw water from just below the surface 


design is essentially simple and the unit can be 
quickly and easily dismantled for the replacement 
of any part without the use of special tools. 

The cylindrical base has large open areas 
round its side walls and is lined with a closely 
fitting perforated member through which the 
water is strained. Deep flanges moulded on 
opposite sides of the base wall freely support a 
rotatable tubular member, which is coupled to 
the suction hose and is slotted to permit the 
intake of the water. This intake tube is held in 
the body between a flange formed on its hose 
coupling end and a Stainless steel disc which is 
bolted on the opposite end and overlaps the end 
of the supporting flange in the base. Screwed 
to the top of the base is a float chamber which is 
filled with a moulded block of polystyrene 
“foam” to provide the required buoyancy. 
Should this top cover be perforated or damaged 
in any way the effectiveness of the “foam” 
remains and the buoyancy of the strainer is in 
no way impaired. 

A particular point in the design of this strainer 
is the freedom of the intake tube to rotate in the 
body, so that, should the hose to which it is 
coupled be twisted, the tube simply turns in the 
body. The strainer thus always remains on an 
** even keel “’ with the intake section of the body 
below the level of the water. It will be noted 
that the slotted entry ports to the tube are situated 
near the hose end and at its other end the tube 
is closed ; it does not matter, therefore, if the 
strainer is tilted a certain amount as the inlet to 
the tube will remain submerged. These points in 
design are stated to be particularly advantageous 
when a strainer is used in mines or excavations 
where a pump is working under “ snore” con- 
ditions to keep the level of water as low as 
possible. The flat bottom of the strainer, com- 
bined with its light weight, also reduces any 
tendency to sink or be sucked down into sand 
or silt on which it may be resting under such 
conditions of operation. 

The makers expect that this design of strainer 
is likely to overcome the tendency for air to be 
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entrained into a pump due to vortex formation. 
Experience has indicated that it prevents the 
formation of vortices, first, by reason of the 
cylindrical arrangement of the entry holes, and, 
secondly, because any tendency to vortex forma- 
tion is automatically countered by a slight 
sinking of the strainer, so that a vortex-free 
position of equilibrium is established. 


Mobile Oil Drilling Platform 
** Orient Explorer ”’ 


THERE recently sailed from Southampton, 
on its long tow of 9200 miles to the South 
China Sea, the mobile oil drilling platform, 
“Orient Explorer,’ which has been built at 
Southampton by Steel Structures, Ltd., to the 
designs of the DeLong Corporation of America, 
which is an associate of the John Howard Group 
of engineering com- 
panies. The platform 
will be operated by the 
Brunei Shell Petroleum 
Company, Ltd., and 
used to continue explor- 
ation drilling in the sea 
bed in areas up to 40 
miles off the West Coast 
of British Borneo. Food 
supplies and light freight 
will be conveyed to the 
platform by helicopter, 
for which a_ landing 
platform is incorporated 
in the structure. 

The hull of the struct- 
ure measures 190ft in 
length by 106ft wide by 
16ft deep, and is fitted 
with four retractable 
legs, each 235ft in length 
by 10ft in diameter and 
having two heavy slotted 
jacking bars welded 
lengthwise and  dia- 
metrically opposite each 
other. Erections above 
the hull include a large deck house, to accommod- 
ate the personnel, over which is the helicopter 
landing platform, designed to withstand a wind 
force of 100 m.p.h., mud and chemical hoppers, 
and the drilling rig gantry. Approximately 3000 
tons of steel have been incorporated in the 
structure, which has a total weight of 5400 tons. 
The general design of the platform provides for 
it to withstand waves 30ft in height when operat- 
ing in water 100ft deep ; however, under certain 
conditions, it is possible to work in water 125ft 
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deep. Our illustration shows the platform 
approaching completion at Southampton with 
the legs spudded in and the platform raised. It 
will be noticed that, for reasons of stability during 
the long tow via the Suez Canal to the South 
China Sea, the legs have been only partially 
built, the remaining sections being stowed on 
deck ready for completion of the work on arrival. 
Completely self-contained and air-conditioned 
accommodation is provided for an operational 
crew numbering fifty-six, and for drilling pur- 
poses there is an Ideal 80B drilling rig, having a 
maximum operational depth of 12,000ft, together 
with two E500 Ideal slush pumps. Deck 
machinery consists of four Clarke Chapman 
double-barrel electric winches having a duty of 
40,000 Ib at 12-6ft per minute, or 20,000 Ib at 
25-2ft per minute from either barrel or both 
barrels together, and each powered by a 50 h.p. 
motor. Below deck are the fuel and fresh water 
tanks, store spaces and auxiliary machinery 
rooms. The equipment includes two 300 g.p.h. 
“Meco ”’ water distillers, a ‘* Mulsifyre *’ pressure 
tank system, and three 260kW B.T.H. 50 c/s 
alternators, coupled to 3-4kW d.c. generators, 
and each driven at 1000 r.p.m. by a twelve- 
cylinder vee-form Paxman-Ricardo diesel engine. 
There are six electrically driven pumps, each 
rated at 5000 lb per square inch at 1200 r.p.m., 
for powering the hydraulic system controlling 
the movement of the legs and the platform. 
Twin sets of hydraulic equipment are fitted to 
each leg and have rectangular pins which lock 
into the jacking bars for the lowering and raising 
movements and for holding. After the legs have 
been lowered to the sea bed the platform is 
raised to a specified height above the surface of 
the sea by the hydraulic units so that the structure 
climbs up the four legs, the speed of movement 
being about 16ft per hour, although this may be 
increased under favourable conditions. Upon 
the completion of drilling operations, the 
sequence of operations is reversed, the platform 
is lowered to flotation level and the legs retracted 
ready for the platform being towed to a new site. 
The works of Steel Structures, Ltd., are 
situated at New Dock, Southampton, and the 
yard was laid out specially for the fabrication and 
assembly of unusual steel structures. One fixed 
and one travelling 10-ton, 120ft jib cranes serve 
the building berth, which has a reinforced con- 
crete base laid on a heavily rolled foundation. 
The plate shop is equipped with edge preparation 
and profiling machines, a 500-ton hydraulic 
press and thick plate welding equipment and 
manipulators, together with a 20-ton overhead 
travelling crane. A 100ft jib derrick crane of 
7-ton capacity covers the plate and angle storage 
area, and four movable shelters provide for 
continuity of outside welding operations. 





Drilling platform shown raised and with legs lowered 
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Industrial and Labour Notes 


Iron and Steel 


British steel production in January 
averaged 358,200 tons a week which repre- 
sents an annual rate of 18,627,000 tons, 
compared with an annual rate of 21,171,000 
tons in January last year. Pig iron output in 
January was at an annual rate of 11,894,000 
tons compared with 14,090,000 tons a year 
earlier. Commenting on the figures, the 
Iron and Steel Board says that, since the final 
quarter of last year, steel production has 
shown no further decline and is now running 
at 75 per cent of available capacity. 

The Board adds that the experience of the 
different sections of the steel industry is in 
sharp contrast. The wide strip mills produc- 
ing sheet and tinplate are operating fully, but 
the light product plants, making light bars 
and sections and narrow strip, are still in 
total operating at a low level although they 
show some improvement compared with a 
few months ago. The heavy steel makers, 
covering plates, heavy sections and rails, 
are still the most adversely affected. Pro- 
visional figures for the final quarter of last 
year indicate that deliveries of finished steel 
to consumers and merchants averaged 
258,100 tons a week, or about 22 per cent 
less than in the comparable period of 1957. 


The Employment Situation 


The total number of people in civil 


employment in Great Britain at the end of 


December last was 22,875,000. That was 
170,000 fewer than a month earlier, the 
principal reductions, according to the Mini- 
stry of Labour, being seasonal ones. The 
official statistics show that the biggest falls 
in employment during December occurred 
in agriculture, building and contracting and 
in the distributive trades. But in all the 
groups classified by the Ministry as the 
manufacturing industries, the labour forces 
were reduced. In the engineering, metal 
goods and precision instruments group, the 
labour force declined during December by 
7000, making the total by the end of the 
month 2,792,000, compared with 2,857,000 a 
year earlier. In vehicle building, there was a 
drop of 2000, bringing the total employed to 


end of December, 1957. 

On January 12, there were 620,786 people 
registered as out of work, of whom 70,825 
were temporarily stopped. Between Dec- 
ember 8 and January 12 the number of 
unemployed increased by 89,000, the wholly 
unemployed rising by 70,000 and the tem- 
porarily stopped by 19,000. The Ministry 
of Labour says that, expressed as a propor- 
tion of the estimated number of employees, 
unemployment in January was 2:8 per cent ; 
it was 2-4 per cent in December and 1-8 
per cent in January, 1958. The number of 
people registered as unemployed in Northern 
Ireland on January 12 was 45,700 (9-7 
per cent) which was 6000 more than on 
December 8. 


Restrictive Practices 


Nearly three years ago, the Minister 
of Labour asked the National Joint Advisory 
Council to consider the question of * prac- 
tices which impede the full and efficient use 
of manpower.” The council is composed of 
representatives of the British Employers 


Confederation, the Trades Union Congress 
and the management boards of the nation- 
alised industries ; its function is to advise 
the Minister of Labour on matters of concern 
to employers and workers. 

The Council’s report on its examination 
of restrictive practices was published at the 
end of last week. At the outset, of course, 
it was necessary to determine a basis upon 
which the review could best be conducted. 
The term “ restrictive labour practices,” the 
report says, is difficult to define. The most 
common sense, however, in which the term is 
used is in relation to those practices or 
extensions of practice which go beyond what 
is necessary for the reasonable protection of 
workers. The council was left in no doubt 
that there were in industry both practices and 
attitudes which could not in present circum- 
stances be justified. Moreover, it considered 
that there was some tendency to perpetuate 
practices because they had been reasonable 
enough in the circumstances prevailing at 
the time of their introduction or because they 
were embodied in agreements. The council 
felt strongly that such practices should be 
subject to a new and searching examination 
to see whether, and to what extent, they still 


corresponded to the present needs of 
industry. 
Inquiries were undertaken jointly by 


unions and employers’ organisations and, 
as they progressed, it was found that the 
replies could be divided into three broad 
categories, as follows : (i) industries which 
had reported that they had no problems in 
regard to the efficient use of manpower ; 
(ii) industries which had set up machinery 
to deal with any problems or which appeared 
to be in process of doing so, and (iii) indus- 
tries which needed more time, including those 
which, because of various difficulties, had 
been unable to undertake a joint examina- 
tion. By the time the present report came to 
be prepared, information had been received 
in respect of 112 industries, sixty-four coming 
within the first category, forty-two in the 
second category and six in the third. The 


council says that it has been “a source of 


some satisfaction to learn that so many 
industries felt able to report that they were 
meeting no real difficulties in their efforts to 
ensure that manpower was efficiently used.” 
But, it adds, the position is rather different 
in relation to those industries which have set 
up machinery to deal with any problems or 
which appeared to be in process of doing so. 
Whilst the existence of satisfactory joint 
machinery will give some measure of reassur- 
ance, much will depend on the use which is 
made of it in resolving problems which are 
likely to persist in at least some of the indus- 
tries concerned. 


Efficient Use of Engineering Manpower 


In presenting the results of its inquiry 
concerning restrictive practices, the National 
Joint Advisory Council makes some special 
reference to the engineering industry. In the 
report (mentioned in the preceding note) it is 
stated that the engineering industry was 
placed in the second category “ because of 
the machinery which the industry has long 
had for dealing with problems including 
those relating to the efficient use of man- 
power.” During the early stages of its 
inquiry, the report continues, the Council 
had some misgivings about the position in 


the engineering industry where there appeared 
to be difficulty in getting under way the 
examination which had been requested. 
However, more recently the industry has 
informed the Council that it recognises the 
existence of difficulties, the solution of 
which require time and patience. At the 
same time, the industry has given an assur- 
ance that these difficulties are not regarded 
with complacency. An appendix to the 
report contains a statement prepared fointly 
by the Engineering and Allied Employers 
National Federation and the Confederation 
of Shipbuilding and Engineering Unions. 
This statement refers to the great changes in 
techniques, production methods, size of 
labour force involved and in the size of 
establishments during the last half-century 
which have been accompanied by an “almost 
incredibly small degree of friction.” There 
is little doubt, the statement adds, that the 
changes which will take place in the industry 
will be at least as extensive as those which 
have occurred. Upon its ability to meet 
those changes will depend “not only the 
future of British engineering but also possibly 
the future of Britain itself.” 


Industrial Trends 

The Federation of British Industries 
has published the results of its most recent 
inquiry into industrial trends. The informa- 
tion is based on replies received from 675 
firms which were chosen as being broadly 
representative both of the different industries 
and the proportions of large and small firms 
constituting British manufacturing industry. 
The inquiry covered the four-month period 
up to the beginning of February. 

The last investigation of this kind was 
made by the F.B.I. in October last year and 
the conclusion drawn from it was that the 
balance of opinion about the future had 
changed for the better. The Federation says 
now that this latest inquiry ** suggests that 
there was some foundation for this change 
of opinion.” The firms were asked, for 
example, if they felt more or less optimistic 
about the general business situation than 
they did four months ago; 35 per cent 
replied that they felt more optimistic, 49 per 
cent replied “‘ no change,” 15 per cent said 
they were less optimistic, and I per cent 
made no reply. For the first time since the 
inquiry was instituted over a year ago, the 
number of firms reporting an increase in the 
rate of new orders over the last four months 
outweighs by a small margin the number 
reporting decreases. Improvement in the 
““new order” position, however, arises 
wholly in the home market, as, on balance, 
further declines have been experienced in 
new orders for export. Replies to a question 
about the numbers of people employed 
indicate a continued decline which is con- 
sistent with the latest figures from the 
Ministry of Labour, referred to in anc:her 
note on this page. 

As to capacity utilisation, 79 per cent of 
the firms which replied stated that their 
present level of output was below capacity. 
The F.B.1. deduces, however, that the general 
expectation of improvement in the future is 
about the same as it was four months ago. 
Expectations of future capital investment 
continue to show a decline, though to a 
lesser degree (particularly for plant and 
machinery) than four months ago. 
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Aluminium Alloy Footbridge in Natal 


BY OUR SOUTH AFRICAN CORRESPONDENT 


OUTH AFRICA’S first all-aluminium alloy 

footbridge has recently been erected over the 
main South Coast Road, at Doonside, about 20 
miles from Durban. This bridge, which is 156ft 
long by 6ft 6in wide, has eliminated a dangerous 
pedestrian crossing and is the first of a series of 
light alloy footbridges to be erected in Natal. 
Tenders for the second bridge have already been 
submitted to the Provincial Roads Department. 
The Doonside bridge, shown in Fig. 1, has been 
prefabricated in three 52ft spans of composite 
welded, riveted and bolted construction, and 
was erected in a matter of days. Each of the 
three units took only forty-five minutes to hoist 
into position. The photograph reproduced in 
Fig. 2 was taken shortly before the completion 
of the footbridge and shows the No. 12 gauge 
aluminium sheet, specially formed to an asym- 
metrical profile of high strength, used for the 
decking. This was later covered with an asphalt 
compound. 

A specially developed structural alloy, 
B51 SWP, was used for all structural sections, 
the largest of which is the extruded load-bearing 
handrail-cum-channel. This channel section 
measures 6jin wide by 4jin deep, with the upper 
face curved to a Sin radius. This was produced 
in lengths of more than 20ft on the Aluminium 
Company of South Africa’s 2200-ton extrusion 
press at Pietermaritzburg, and is one of the 
largest aluminium channel sections ever extruded 
in the Union. Rivets in A56S aluminium alloy 
and BSiS alloy nuts and bolts were used for 
joining sections, and stainless steel foundation 
bolts to bolt the fixed and free ends to the 
concrete supports. All bolts, nuts and rivets 
were produced by W. G. Ramsey, of Pieter- 
maritzburg. Argon tungsten arc welding was 
used with A56S aluminium alloy welding rod 
for joining gusset plates to horizontal members 
and in the fabrication of the supporting structure. 
Diamond mesh pignetting in aluminium alloy, 
produced by the Cyclone Gate and Fence 
Company, Ltd., of Pietermaritzburg, closes off 
the sides of the footbridge, making it completely 
safe—even for very young unescorted children. 
The use of aluminium alloy for a complete bridge 
is entirely new in this country, although the light 
metal has been extensively used for handrails 
and balustrades on many of the Union’s highway 
bridges. The alloy was used in preference to 
steel or concrete, because footbridges built from 
the light metal can easily be removed in sections 
for erection elsewhere. This was of primary 


importance in the case of the Doonside foot- 
bridge, for as soon as the volume of traffic 
warrants the construction of a permanent high- 





Figs. 1 and 2—Left) At Doonside near 


way bridge, it is to be removed and erected in 
another area. Other footbridges to be con- 
structed in the series will serve a similar purpose. 
Other advantages in favour of aluminium include 
its ability to resist corrosion even in the severest 
of marine climates. This, of course, eliminates 
the otherwise necessary task of painting and other 
costly maintenance work. 

The design and drawings for the bridge were 
given to Natal’s Provincial Road Department 
by the Aluminium Company of South Africa, 
Ltd., while Dorman Long (Africa), Ltd., of 
Durban, was responsible for fabricating and 
erecting it. 


S.A.A. ‘* Viscounts”’ Fitted With 
Aluminium Alloy Galleys 


Seven South African Airways “ Viscount ”’ 
aircraft are being fitted with aluminium alloy 
galleys made from extruded sections produced in 
the Union. This is a development of interest to 
the aluminium industry for it is the first time 
that South African-produced light alloy extru- 
sions have been able to measure up to strengths 
that are normally only associated with special 
aircraft alloys manufactured overseas. 

When ordering the “Viscount” 813  air- 
craft, the S.A.A. decided that standard galley 
equipment was unsuitable for use in this country 
owing to climatic and route distance factors. In 
addition, it wanted to equip the aircraft with 
galley units which would permit their own 
methods of operation and be able to accommo- 
date standardised food storage containers in 
general use—something which the conventional 
“ Viscount *’ galley could not do. Work began 
in March, 1957, and a very close co-operation 
was maintained with the catering branch of the 
S.A.A. 

The new galley is positioned at the after end of 
the aircraft adjacent to the passenger compart- 
ment and the design of the equipment is such 
that the passage way between the main entrance 
door and the emergency exit—on opposite sides 
of the fuselage—is used as part of the working 
space. 

The main galley units are fabricated from 
““Acosa” B51 SWP extruded angle sections, 
aircraft alloy sheet from the S.A.A.’s main- 
tenance stocks and pressed board for the 
panelling of the cupboard doors. Units were 
pneumatically riveted throughout with 17ST 
alloy flush head rivets. The new galley is shown in 
our illustration. Once built, the prototype units 
were subjected to static load tests to ensure that 
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of the aircraft adjacent to the passenger compart- 


ment. The design of the equipment is such that the 

passageway between the main entrance door and the 

emergency exit—on opposite sides of the fuselage— 
is used as part of the working space 


the strength requirements of the British Air Regis- 
tration Board and of Vickers-Armstrongs, the 
makers of the “ Viscount,’ were met. These 
requirements included a forward load factor of 
9g and a downward load factor of 6g. The 
first of these two factors was designed to simulate 
the conditions of an aircraft crash and to ensure 
that the galley units would not disintegrate. 

The tests were carried out by applying suitably 
distributed weights on the structural members. 
In the case of the forward (crash) load condition, 
test weights totalling 4455 lb were used on the 
larger of the two galley units. No permanent 
distortion features occurred and all units passed 
the tests successfully, illustrating the high limits 
of strength that can be achieved and maintained 
by standard aluminium alloy sections produced 
by the Aluminium Company of South Africa 
(Pty.), Ltd. 

The decision to undertake the design, construc- 
tion and fitting of component parts in the Jan 
Smuts Airport Workshops reflects the confidence 
of S.A.A. in the standard of workmanship that 
could be achieved and in the financial savings 
that could be effected. 





} Durban an aluminium alloy footbridge was recently erected. 
(Right) The decking sheet was specially designed to an asymmetrical profile; it was later covered with asphalt. 
channel section 
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It is the first all-aluminium bridge in South Africa. 


The handrail is formed from extruded 
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Water Tower 


THE ENGINEER 


at Caen—La 


Gueériniere 


JN the course of the post-war rebuilding of 

Caen, some 2200 dwellings are being erected 
by the public authorities in the southern suburb 
of La Guériniére, designed to accommodate 
about 10,000 people, in addition to which a 
large amount of private construction is being 
carried out. In consequence of the increased 
demand for water difficulties arose especially in 
the higher parts of the town on the right bank 
of the river Orne. Drops in the water pressure 
were particularly severe during periods of 
drought when the normal supply of 12,000 
cubic metres per day dwindled to approxi- 
mately one-third. Accordingly it was decided to 
construct a water tower which would allow the 


portion of these columns, together with that of 
the superimposed offices, balances the outward 
force on the main columns together with the 
effect of wind pressure. Buckling of the very 
slender main columns is resisted by stiffener 
rings, the upper two of which are placed along 
the inner edges of the columns while the middle 
ring (just visible in our illustration through the 
office facade) extends across the whole column 
width. Before these rings were cast, the columns 
were prestressed by pulling them inwards by 
means of cables attached to opposite columns at 
the top and stressed to 4 tons per cable. 

The centre of the tower is formed by a con- 
crete column of approximately 1-6m outer dia- 





The La Guériniére water tower is designed to supply a high pressure as well as low pressure system, and 


ensure adequate pressure even during periods of drought. 


In addition to its primary purpose, the 


structure provides accommodation for a market and, at first floor level, for a number of offices 


available supplies to be apportioned between the 
high and low pressure zones according to any 
desired schedule, and supply the high level zone 
at an increased head, while the low level zone 
would also receive water from the tower but 
with a lesser head. The arrangement for achiev- 
ing this is of some interest and will be described 
later in this article. 

As will be seen from our illustration, the 
reservoir takes the shape of an inverted circular 
truncated cone, and rests on sixteen equally- 
spaced columns which rise from the centre 
foundation in the direction of the generating lines 
of the cone. Horizontal extensions of these 
columns at first floor level stabilise the tower in a 
vertical direction. These beam extensions 
support a conical roof under which a market is 
to be installed. In turn, the beams rest on an 
elliptical ring of columns. A _ platform, canti- 
levered from the columns, carries a single-storey 
structure intended to house a number of offices 
of the municipality, a sub post-office and similar 
facilities. The building thus fulfils three func- 
tions, of which the two subsidiary ones have 
been ingeniously harmonised with the principal 
objective. , 

The horizontal extensions of the supporting 
columns are joined flexibly to the outer ring of 
columns on which they rest. Another series of 
flexible joints is provided at the base of the 
outer columns. The weight of the cantilevered 


meter and 1:2m inner diameter in its upper 
portion. At the bottom, which is solid, the 
column broadens to 2-5m diameter. It is sup- 
ported on a 7-7m diameter mushroom footing 
resting on limestone rock some 6°6m_ below 
ground level. Between this foundation and the 
centre column is a Freyssinet flexible joint 
which permits a tilting movement in any direc- 
tion. This column supports the reservoir at 
the centre and acts as downpipe for the low 
pressure supply and overflow, separate free- 
standing 500mm diameter pipes being used for 
the rising mains and the high pressure outlet. 
In addition, the centre column carries an access 
spiral staircase. 

The reservoir is a shell concrete structure with 
a reinforced concrete frame. The bottom rests 
on sixteen radial beams which are continued 
upwards as ribs at the outer edge along the line 
of the columns to which they are flexibly joined 
and of which they form the visual continuation. 
These ribs are interconnected by rings at the 
top and bottom respectively, which besides 
providing extra strength, proved to be of great 
value during construction by facilitating access 
to the top and supporting the side shuttering. 
In order to economise on the latter, the sides 
were formed using external shutter plates only 
and applying concrete by means of cement guns. 

Altogether, the structure has forty-nine flexible 
joints, three at each column, and one in the 
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centre. The principal data are listed in the 
table below. 
TaBLeE—La Guériniére Water Tower 


Gound level 30-57m sea level 


Top of reservoir.. 62-:53m sea level 
Edge of reservoir roof “a 60-45m sea level 
Diameter at roof edge 31°94m 
Reservoir bottom level... 54-7 sea level 
Top of columns ... . 51-70m sea level 
Top of joint between columns and 

centre 38-57m sea level 


Lower edge of beams over market 35:57m sea level 
Bottom joints in outer columns. 30-40m sea level 


Joint in central column - 27-65m sea level 
Central mushroom footing 23-95m sea level 
Diameter of central footing 7-70m 
Outer columns set on ellipse with 

major axis 40-26m 

minor axis ‘ 34-32m 
Overhang of outer cantilever plat- 

form . 5-00m 
Total weight (including water), 

(approx.) .. 5000 tonnes 


Ground pressure at central foot- 
ing (approx.) ... ... . «» lOkg per square centi- 
metre 

1200 cubic metres 

15,000 square metres 

150 tonnes 


Volume of concrete, (approx.) . 
Shuttering (total, approx.)... 
Steel reinforcements (approx.) 
Design wind pressure, at height 


25m ‘ 85 kg per square metre 
1Sm 75 kg per square metre 
10m 65 kg per square metre 


Resulting moment of wind force 940 tonne-metres 

It will be seen from these figures that a great 
economy of concrete and reinforcement steel 
was achieved. As_ reinforcement, ‘ Tor”’ 
steel was used which gives improved bonding 
and obviates the need for turned-back ends 
Design stress for the concrete was 72 kg per 
square centimetre, for which the regulations 
prescribe a test cube strength of 260 kg per square 
centimetre at 90 days; this was in fact exceeded 
and 320 kg per square centimetre in 28 days was 
reached. Higher stresses were used at the 
joints. 

The comparatively large size of the reservoir is 
accounted for by the fact that its water is des- 
tined for the two supply zones, at high and low 
level, between which it is shared out, as stated. 
Had the purpose of the reservoir been merely to 
provide increased pressure for one area, namely 
the high level zone, its volume could have been 
much less. 

From the rising main, the incoming water 
reaches a weir fitted with a splitting plate by 
which the division of the flow between the two 
systems is accomplished. The “ high pressure ”’ 
flow goes into the reservoir from where it is 
withdrawn by a 500mm diameter downpipe. 
The “ low pressure *’ flow enters the central pipe, 
as does any overspill water. Since the water 
level in the central pipe varies between 30m 
and 49m sea level, the water if allowed to cascade 
into this pipe would entrain air which could 
cause trouble in the distribution system. To 
obviate this, the inlet was arranged to give a 
spiral inflow, so that the water descends in a 
helical path at an angle of | in 5, being held to 
the pipe wall by centrifugal action. In this way, 
very little air is entrapped and any such air can 
rise and escape up the centre of the vortex. 
The reservoir is prevented from overflowing, in 
case of serious unbalance between inflow and 
withdrawal, by a shut-off disc valve equipped 
with a float, and arranged so as to give a very 
gradual closure and avoid water hammer. 

The water tower was designed jointly by 
Messieurs Guillaume Gillet, architect, René 
Sarger, consulting engineer and head of Bureau 
C.E.T.A.C., Bernard Cayla, assistant architect, 
and J. P. Batelier, assistant consulting engineer. 


Time Signalling Synchronous Clock 

In factories and yards the beginning and end 
of working periods are indicated by signals from 
bells or hooters. A device which puts into opera- 
tion a seven-day programme of such signals is 
being produced by Siemen and Halske A.G., 
Berlin and Munich. This programme controller 
utilises an endless punched paper tape with 
markings for seven days and up to five different 
circuits. A signal can be given every fifth 
minute. The controller is either driven by an 
existing synchronous clock, or can be supplied 
built into a special synchronous clock for con- 
nection to 110V/125V or 220V, 50 c/s mains. 
The clock is, self-starting, and interruptions 
in the supply’ are indicated by an acoustic or 
optical signal. The five signal circuits can 
operate on d.c. or a.c., and the signal dur- 
ation can be varied between five and fifteen 
seconds. 
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The viaduct over the River Esla, north-west of Zamora, is 481m long and 84m high 


Zamora—La Coruna Railway 


With the inauguration on September 10, 1958, 
of the final section of the railway line from 
Zamora to La Coruna, between Carballino and 
Santiago, another chapter has been concluded 
in the history of the Spanish railways, and an 
important contribution to communications in 
the north-west of the country has been achieved. 
The project went through a great many Vicissi- 
tudes which at times must have seemed to prevent 
its realisation altogether. First mooted in 1860, 
the idea of a railway through this corner of the 
mountainous province of Galicia did not take 
concrete shape until 1910. By 1913 a definite 
project had been elaborated, but it took another 
fourteen years before work could actually be 
commenced, only to be paralysed in 1932 by the 
economic crisis. Then came the Civil War of 
1936-39 

Then the Zamora-La Coruna project was 
revived, and the first stage was eventually com- 
pleted in 1943. This comprised the 74km of line 
from Santiago to La Coruna, involving the 
construction of nineteen tunnels from 40-5m 
to 1828m long and totalling 8260m, or over 
11 per cent of the line. The same year saw the 
completion of the viaduct over the river Esla, 
(illustrated above), which the railway crosses 





Zamora and the centre of Puebla 
de Sanabria. This section of 106km was even- 
tually inaugurated in 1953. Between Zamora 
(292km north-west of Madrid) and Puebla 
(398km from Madrid), it runs along the north- 
easterly corner of the frontier with Portugal, 
across the Sierra de la Culebra. Here, the 
percentage of tunnels is lowest and amounts to 
only 1-8 per cent. Only seven tunnels, ranging 
between 152-5m and 428m were required. The 
most important stucture here is the Esla viaduct 
with a total length of 481m and a maximum 
height of 84m. Two further viaducts, those of 
Vertillo and Truchas, are respectively 212m and 
280m long, and 28m and 47m high. 

The greatest difficulties presented themselves 
on the next stage, the mountainous section 
Puebla—Orense. Of the 142km of this section, 
no fewer than 30-26 per cent consists of tunnels. 
The eighty-eight tunnels vary between 82m and 
5949m (Tunel de Padornelo). Some of the most 
difficult work lies on the first 37-5km_ between 
Puebla and La Mezquita, including the tunnel 
just mentioned, two important earth embank- 
ments, and two further long tunnels, of 1713m 
and 2008m lengths. This section, together 
with the additional 30km to Carballino, was 
inaugurated on July 1, 1957. 

The third section along the line from Madrid, 


between 


Ulla viaduct (219m long, 86m high), between Bandeira and Vedra Ribadulla, on the line Orense-Santiago 
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that from Orense to Santiago del Compostela 
via Carballino, Irijo, Lalin, and Silledra, is 
130km long. Its most important tunnel is the 
2606m long Fojo del Cabrito tunnel between 
Irijo and La Gesta, its most important viaduct 
the 219m long and 86m high bridge over the 
river Ulla (illustrated). This part of the rail- 
way has sixty-eight tunnels, which together make 
up 16°39 per cent of the track length, and nine 
important viaducts. 

On the whole 452km of the Zamora~La Coruna 
railway there are thus 163 tunnels, totalling 
nearly 74:3km, or 16:38 per cent. There are 
also tourteen viaducts totalling 2671m. Between 
Zamora at 638-3m sea level and La Corufa on 
the Atlantic coast, the line ascends to just over 
1160m in the Sierras and then descends to 
133-Sm at Orense, only to ascend again to 
584-2m (in the Fojo del Cabrito tunnel), and to 
descend towards Santiago (220m). From there 
to La Coruna the level fluctuates, rising to a 
maximum of about 340m. 

Throughout, gradients are limited to a maxi- 
mum of fifteen per thousand, and the minimum 
radius of the curves to 400m. The structures were 
designed for two tracks. The line is of standard 
broad gauge (S5ft 6in) with rails of 45 kg per 
metre. All level crossings have been avoided. 
An underground telephone cable has been laid 
along the track, and a power transmission line 
for the exclusive use of the railway has’ been 
installed. The opening of the new line shortens 
the rail distance between Santiago de Compo- 
stela and Madrid by 242km. It will greatly assist 
the economic development of southern Galicia, 
in respect of its agriculture and forestry, as well 
as help to exploit its mineral wealth, such as the 
deposits of lithium, tungsten, iron and tin which 
are found in the vicinity of Lalin. 


AGARD Meetings 


From February 2 until February 7, the 
Materials Panel of AGARD (Advisory Group 
for Aeronautical Research and Development 
of the North Atlantic Treaty Organisation) held 
a meeting in Washington, D.C. The following 
further meetings will take place in the first half 
of 1959 :—The Wind Tunnel and Model Testing 
Panel will discuss ‘Interference Effects in 
Aerodynamic Test Facilities ** (Brussels, March 
2 to 5); the Materials Panel and Structures 
Panel will meet in Paris (April 13 to 18 and 20 to 
25, respectively), and there will be a meeting in 
May of the lonospheric Committee. A joint 
meeting of the Aeromedical Panel and the Flight 
Test Techniques and Instrumentation Panel will 
be held in Athens (May 11 to 15) on * Medical 
and Human Engineering Aspects of Flight.” 
Structures fatigue and full-scale testing will 
be discussed in Amsterdam, June 7 to 9. 

The Combustion and Propellants Panel is 
organising an unclassified meeting on ‘** Chemistry 
of Propellants,”’ to take place in Paris during the 
period June 8 to 12. The meetings will be held 
in the NATO Headquarters Building, Palais de 
Chaillot, Paris (16e). It will provide critical 
reviews of the state of knowledge in the 
propellant field and give guidance on problems 
and problem areas in this field requiring increased 
research and development effort, in particular, 
assisting those laboratories and institutions wish- 
ing to inaugurate modest research programmes. 

The last day will be devoted to a ound table 
discussion on “ Basic Problems in Propulsion” 
by recognised authorities in the special fields 
of solid propellant rockets, liquid propellant 
rockets, composite launching devices nuclear pro- 
pulsion, ion propulsion, and plasma propulsion. 


French Shipbuilding 


During 1958, French shipyards laid down the 
keels of fifty-six ships of 563,728 gross tons, of 
which oil tankers accounted for fourteen ships 
of 361,155 tons. A total of sixty-two ships of 
434,427 gross tons, including thirteen oil tankers 
of 256,081 tons, were launched; the com- 
pletions amounted to seventy ships of 429,010 
gross tons, which included twelve oil tankers 
of 229,661 tons, representing 53-4 per cent of 
the total tonnage; cargo ships represented 
39-5 per cent, ore carriers 3:1 per cent, and 
small craft 2-9 per cent. 
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Wagon for Semi-Trailer Transport 


Under the name “ Kangaroo Wagon,” the 


firm Société Lorraine des Anciens Etablisse- 
ments De Dietrich et Cie, Lunéville (Head 
Office : 3, Avenue du Président Wilson, Paris, 


16°) is producing a railway wagon for carrying 
semi-trailers up to and 
including the largest 
sizes In current use. In 
the accompanying illus- 
trations we show this 
design which, it is stated, 
will come into regular 
service with the S.N.C.F. 
in June. 

According to the 
maker, the principal 
advantage of the wag- 
on is that it utilises to 
the full the available 
loading gauge, so that 
trailers can be accom- 
modated with the maxi- 
mum width allowed by 
law of 2500mm_ and 
maximum height, from 
the road to the crown 
of the rounded roof, of 
3954mm. Only three, 
comparatively minor, 
alterations are required 
to adapt a standard 
semi-trailer for use with 
a “ Kangaroo” wagon. 
A special ball socket has 
to be fitted to the front 
end to serve as an auxi- 
liary attachment for the ; 
tractor during manceuvring; the single or 
double rear axles have to be fitted with special 
wheel rims equipped with a flanged railway tyre 
between the two pneumatic tyres. In addition, 
the number plates at the rear of the trailer must 
be capable of folding forward into a horizontal 
position. Depending upon the size of vehicle, 
all these modifications are estimated to add only 
between 60 kg and 100 kg to the weight. 

After a train of “ Kangaroo” wagons has 
been made up, the semi-trailers are loaded with 
the help of a special tractor, using a fixed or 
mobile ramp. 

Our second illustration shows an end view of 
a mobile ramp attached to a wagon. As may be 
seen, both ramp and wagon deck have flat tracks 
on either side for pneumatic tyres, with a raised 
rail running along the centre of each track. 
The double rear tyres of both the tractor and 
semi-trailer run on either side of this rail which 
engages with the central steel tyre, thus guiding 
the assembly along the wagon. The tracks on 
each wagon are hinged at the front ends, and 
when unloaded can be winched up or down by 
hand at the rear end. With the track in a hori- 


trailer. 





Fig. 2—Mobile loading ramp attached to transporter 
wagon. The illustration clearly shows the rails on 
both ramp and wagon which keep the trailer and 


tractor in alignment 
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zontal position, the deck can be traversed by the 
trailer-tractor combination, which by means of 
folding bridge pieces connecting the wagon decks 
can be backed over the length of the train on to the 
last free wagon. On this wagon, the tracks have 
been lowered at the rear end with a 13-3 per cent 
gradient forming pockets for the wheels, with a 





Fig. 1—‘* Kangaroo’ transporter wagon carrying a 50 cubic metre semi- 

A drawbridge ramp allows the trailer wheels to be lowered as shown, 

or, alternatively, forms a horizontal track for maneuvring the trailers along 
the train into and out of position 


cross beam of the wagon frame acting as a stop. 
In this manner much overhead room is gained, 
so that trailers of 25 to 29 tonnes total weight 
(depending on whether they are single- or 
double-axle) and 50 cubic metres useful capacity 
can be loaded. When the trailer has been 
positioned on the wagon, the tractor sets down 
the front end and disengages itself. This brings 
the trailer body into a horizontal position just 
above the wagon deck. The front end of the 
trailer is locked in place by a pin. 

The length of the “ Kangaroo” wagon is 
similar to the No. 2 Standard flat deck wagon, 
13-70m over buffers and 12-52m over chassis. 
It is a twin-axle design of 9m wheelbase, fitted 
with wheels of Im diameter, and has a tare 
weight of 11 tonnes. The mobile loading ramp 
is 12-35m long, and is fitted at the high end 
with two axles, one a railway wheelset, the 
other equipped with pneumatic-tyred wheels. 


Ultrasonic Drilling Equipment 


An ultrasonic drilling machine and generator 
developed by Apparechi Scientifici Frederici, of 
Milan, were exhibited in London recently by 
Airmec, Ltd., High Wycombe, Bucks, the sole 
agent in the United Kingdom for the Italian 
company. This machine was one of a range with 
ratings between 200W and 1600W. In another 
series, extending up to 3200W, the transducer 
and tool are mounted on a support similar to 
that used for milling machines (see illustration), 
with a carriage movable in three directions. 

The complete equipment shown consists of an 
ultrasonic power generator which feeds a 
magnetostrictive transducer housed in a sealed 
container into which the tool is inserted. A wide 
variety of operations can be carried out on hard 
materials, such as glass, porcelain, quartz, stain- 
less steel and tungsten carbide. The machine 
may also be used to finish holes of large dimen- 
sions which have been made by electric erosion 
or electrolytic methods. Its scope is defined by 
the maker as the working of pieces normally 
regarded as exceptionally difficult and expensive 
to machine, either because of the hardness of the 
materials or because of the complex shapes 
required. 

The magnetostrictive transducer is mounted 
in a manner which allows very sensitive vertical 
movements to be obtained for exerting a con- 
trollable pressure. Drilling is achieved by the 
use of an abrasive materia! suspended in liquid 
to form a slurry which is interposed between the 
tool and the workpiece under pressure and is 
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Ultrasonic drill with milling head, electronic generator, 
and (visible between the units) the pump for circulating 
abrasive 


subjected to ultrasonic vibration through the 
tool. A complete circulation system, comprising 
pump, filters and tank, is provided for the 
abrasive. A second pump is used for circulating 
cooling water. 

Operational frequency of the electronic gener- 
ator is variable between 20 and 30 kc/s by a 
panel control to suit different tools and to com- 
pensate for the effects of initial oscillator tem- 
perature changes and of the material with which 
the tool is in contact. A power output control 
allows the energy supplied to be limited in the 
early stages of drilling to protect fragile work- 
pieces or slender tools. The output is indicated 
on a meter. Other controls are a heater switch, 
which also brings the oscillator and pre-amplifier 
stages of the generator into operation, and a 
h.t. switch which applies h.t. to the power 
amplifier anodes after a thermally imposed time 
delay. 


Oxygen Lime-Powder Steelmaking 
Process 

The process of steelmaking by the O.L.P. 
(oxygen, lime-powder) method developed by the 
French Iron and Steel Research Institute 
(IRSID), is now in current use as a commercial 
process at the Denain Works of the USINOR 
Steel Company. It is stated that this works has 
already satisfactorily produced over 10,000 tons 
of steel by this technique. The product is claimed 
to be fully equivalent to high-grade open-hearth 
steel. Extensions to the USINOR equipment are 
in hand to increase production by this method. 
After years of study, IRSID were the first to 
produce steel by blowing molten pig iron with 
lime-powder in suspension in pure oxygen and 
to publish their findings. A series of patents on 
this process* has been filed in France and other 
countries. On account of the flexibility of 
adapting this process to pig irons of widely 
different compositions, several French and 
foreign steel companies are stated to be showing 
keen interest in what promises to become a very 
important development in steelmaking. 


Council of Europe Research Competition 

A competition with a prize award of 1,000,000 
French francs is announced by the Secretariat- 
General of the Council of Europe. The prize is 
to be awarded every two years for a thesis on a 
given subject of European importance. For the 
first competition the subject chosen is “‘ Conse- 
quences of the use of nuclear energy for the 
European mode of life.’ Further information 
may be obtained from the Secretariat-General, 
Council of Europe, Strasbourg, France. 


* The method is described in Revue de Métallurgie, December, 
1958, which contains references to earlier papers. See also 
B. Trentini, L. Wahl and M. Allard, “‘ Desulphurisation of liquid 
pig iron by blowing with lime powder,”’ Journal I. & S.1.. May, 
1956, and Revue de Métailurgie, June, 1956, 
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Ravenswood Works of Kaiser 
Aluminum, West Virginia 


BY OUR AMERICAN EDITOR 


The integrated aluminium smelting and rolling mill facility of the Kaiser Aluminum 
and Chemical Corporation at Ravenswood, West Virginia, is considered to be an 
outstanding example of modern American engineering and production practice in 
the light metals field. The new plant has an annual capacity of 145,000 tons of 
primary aluminium and 170,000 tons of rolled sheet, plate and foil. Unlike earlier 
aluminium works, Ravenswood is situated in a major coal-producing area of 
America and depends on steam-electric generation of power. The alumina reduc- 
tion plant and rolling mill are adjacent to each other, and hot metal is transferred 
between them by large crucibles. 


ITH the Ravenswood Works of the Kaiser 

Aluminum and Chemical Corporation hav- 
ing gone into full operation recently, a major 
integrated aluminium producing facility has been 
added to the American light metals industry. 
After starting its industrial operations on the West 
Coast, Kaiser Aluminum has been moving east- 
ward for nearly ten years. When Henry J. Kaiser 
entered the aluminium business in 1946, he started 
with a “ package’ of three Government-built 
works that comprises an almost completely inte- 
grated aluminium system. The alumina plant at 
Baton Rouge, Louisiana, could produce 500,000 
tons of alumina annually. The smelter at Mead, 
Washington, had a capacity of 108,000 tons of 
primary aluminium per year—about 17 per cent 
of the total American capacity at that time. 
Finally, the large rolling mill at Trentwood, 
Washington, could turn out some 144,000 tons 
of rolled products a year. 

These works were leased in 1946, and bought by 
Kaiser Aluminum in 1949. Having been con- 
structed during World War II they were modern 
and in good running order. Kaiser had the 
nucleus of a management team ready to take over, 
and the big post-war boom in aluminium con- 
sumption was then beginning. But there were 
weaknesses. In particular, the company lacked 
its own ore reserves. Also, the product mix at 
Trentwood, a single-purpose aircraft sheet rolling 
mill, was too limited. Finally, Kaiser’s producing 
units were on the West Coast, far from the big 
Eastern and mid-Western markets. 

The first deficiency was remedied in 1950, when 
Kaiser Aluminum bought 4600 acres of bauxite- 
bearing land in Jamaica and took options on 
additional acreage. Starting in the same year, 
Trentwood was converted into a complete 
speciality mill. Its capacity was eventually 


Fig. 1—Aerial view of the Ravenswood Works, with the Ohio River in 





increased to 200,000 tons and its product range 
was broadened by the modification of existing 
facilities and the installation of new equipment. 
But it was in the correction of the third weakness 
that Kaiser Aluminum has made its most 
important moves. In the course of one of 
industry’s most ambitious expansion and diversi- 
fication programmes, the company has multiplied 
by many times its capacity to produce and 
fabricate aluminium, broadened its product mix 
to include virtually all aluminium mill forms and 
established a firm foothold in the lucrative 
Eastern and mid-Western markets. 


SITE SELECTION AND PoWER SOURCES 


The choice of Ravenswood, West Virginia, on 
the Ohio River, as the site for a new integrated 
aluminium smelting and fabrication works is of 
much interest since it indicates a significant 
change of economic policy. Most previous such 
works, both in the United States, Canada and in 
Europe had been based in close proximity to 
hydro-electric power facilities, going back even 
to the historical Pechiney works at St. Jean-de- 
Maurienne in the French Alps. By placing the 
new works in West Virginia, Kaiser Aluminum 
will depend entirely on the steam-electric power 
generating facilities of the Ohio Valley, which, in 
turn, depend on the coal resources of this area. 

Coal is to West Virginia’s history and develop- 
ment what gold has been to California and oil to 
Oklahoma. Forty-nine of the fifty-five counties 
of the state have coal under them in more than 
100 different seams ; forty-two of them are more 
than 3ft thick. It is estimated that there are more 
than 50,000 million tons of coal underlying the 
state ; only a little over 3000 million tons have 
been removed. There may be enough reserve in 
the Ohio—West Virginia coal complex to last 
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for 1000 years at current rates of consumption. 

The seams are reached through four kinds of 
mines ; drift mines, where the mass of coal is 
reached horizontally on a level grade; slope 
mines, where the coal is reached by tunnelling at 
a perceptible angle ; shaft mines, where a vertical 
shaft strikes down to the seams; and surface mines 
where the coal is reached by removing the over- 
bearing of rock. The degree to which the coal 
can be extracted, cleaned and transported at com- 
petitive costs has been a measure of the state’s 
economic well-being. In 1900, the average pro- 
duction of coal per man-day was 3-17 tons ; by 
1945 it had doubled to 6-24 tons ; by 1957 it had 
tripled to 10 tons. 

Most of these economies have come about 
through an improvement of mining equipment. 
In surface mines, enormous overburden stripping 
shovels have been developed. Equal improve- 
ments have been made in underground mining 
with the development of the continuous mining 
machine. In addition to improving mining 
efficiency, coal producers have worked hard at 
cutting transport costs. Transport constitutes 40 
per cent of the delivered price of coal. One 
obvious solution has been to lure the coal users 
closer to the mines ; another has been to build 
pipelines through which the coal can be pumped ; 
still another has been to connect mine and user 
with conveyor belts, and some, like the American 
Electric Power Company, have moved not the coal 
itself, but the electrical power it can generate, by 
improved methods of high-voltage transmission. 

One coal pipeline in eastern Ohio is:capable of 
moving 1,200,000 tons of coal per year. Specially 
prepared coal is crushed and mixed with water to 
form a slurry, which is then propelled by pumps 
through the pipeline. A 44-mile conveyor belt 
now carries coal at the rate of 800 tons an hour 
from a surface mine to the Ohio Power Com- 
pany’s 880MW Muskingum River station, one 
in the complex of plants that feeds power to the 
Ravenswood Works. Because of all these 
economies, * King Coal’? has come back into 
his own again in West Virginia and in adjoining 
areas, thus facilitating the creation of a large 
aluminium works in the Ohio Valley. 

Until a few years ago, virtually all aluminium 
production in the United States was based on 
cheap hydro-electric power. Producers tradi- 
tionally “* went into the brush,”’ far from consum- 
ing markets, to place their works near sources of 
hydro-electric power. A change in attitude came 
during the Korean emergency when several new 
reduction works—including Kaiser’s Chalmette 
works near New Orleans—were built adjacent to 
natural gas fields. But as still more capacity 
was needed, the producers began looking for 
still another source of power. There is always the 
risk that the price of natural gas power could be 
bargained up by other users who could afford to 
pay higher rates. Coal-based power had been 
under consideration for some time, but it was not 
until advances in coal mining and steam-electric 
generation techniques had reduced the cost of 
such power that Kaiser and other producers 
elected to use coal-based power. All of the 
Ravenswood Works’ power needs—2400 million 
kWh per year—are supplied by the Ohio Power 
Company, an operating subsidiary of the 
American Electric Power Company. The power 
agreement, one of the largest ever arranged 
between two private companies, calls for the 
availability of 450MW of firm power, around- 
the-clock, for forty years. Kaiser Aluminum 
has not revealed what it is paying for power, 
but the cost of gas-generated power is now 
a'most in line with that of coal-based power. 
Hydro-electric power is still cheaper, of course, 
but the greater freight factor probably cancels 
out this advantage. 

The Ravenswood Works, with an ultimate 
annual capacity of 145,000 tons of primary 
aluminium and 170,000 tons of sheet, plate and 
foil, constitutes Kaiser Aluminum’s bid for a 
major part of the largest market for aluminium 
mill products. Within 500 miles of Ravenswood 
are some 16,000 works that account for approxi- 
mately 80 per cent of the consumption of 
aluminium sheet, plate and foil in the United 
States. Before the creation of Ravenswood, 
Kaiser had to transport these products all the 
way from Trentwood, paying the price of a 
trans-continental haul in many cases, and suffer- 
ing the disadvantages of longer delivery times to 
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important customers. Its competitors, on the 
other hand, had major rolling mill facilities 
strategically situated in or close to the East- 
Midwest marketing area. But with the Ravens- 
wood Works, Kaiser Aluminum can now readily 
face its competitors. The central location of the 
new mill cuts shipping costs all the way from 
ore to delivered sheet, for the Ravenswood 
Works completes one of the most efficient 
** mine-to-mill-to-market ’’ operations in the 
metals field. 

For the ultimate in low-cost shipping, Kaiser 
Aluminum can now use cheap water. transport 
all the way—bauxite in ore boats from Jamaica 
to the alumina plants on the Mississippi River ; 
and alumina on barges up the Mississippi and 
Ohio rivers to Ravenswood. 


REDUCTION WoRKS 


Metal tapped from the reduction cells is 
carried in the molten state to the casting bay 
where it is alloyed and cast into rolling ingots. 
Here, obvious economies are the elimination of 
one melting operation and the reduction of ship- 
ping costs. Of perhaps equal importance are 
the more efficient scheduling of production and 
the closer control of quality achieved with this 
integration of the smelting and rolling operations. 
Not the least of Ravenswood’s advantages are 
the plant and equipment themselves. Any new 
works may reasonably be expected to embody the 
latest and most efficient 
equipment and produc- 
tion techniques, and 
Ravenswood is no ex- 
ception. Throughout 
both the reduction works 
and the rolling mill, the 
emphasis is on an auto- 
matic handling of mat- 
erials. In the anode 
rodding room, for ex- 
ample, an_ elaborate 
conveyor system at- 
taches and removes parts 
from the reduction cell 
anodes mechanically, in 
contrast to the conven- 
tional manual system. 

Each of the four 
potlines consist of two 
potrooms, 1170ft long 
and 54ft wide, and each 
potroomcontainseighty- 
two reduction cells. 
Each 10ft by 20ft pre- 
bake type cell is con- 
nected in series and is 
designed for 80,000A 
operation and 4:7V 
drop per cell. Each cell 
operates at over 1700 
deg. Fah. and produces 
more than 10001b of 
aluminium every twenty- 
four hours. 

Each pot is tapped about once a day; the 
molten aluminium is syphoned into 8000 Ib 
capacity crucibles which are carried by special 
lift trucks. When a crucible is full, the lift truck 
transports it through a quarter-mile long covered 
passageway to the casting room of the rolling 
mill. Before the crucible leaves the smelter, 
however, samples of the melt are despatched by 
pneumatic tube to the laboratory for analysis by 
a direct-reading quantometer. Results are 
reported by teletype within a few minutes, often 
before the crucible reaches the casting shop. 
This arrangement aids in directing the metal to 
the proper alloying furnace. 


INGOT PRODUCTION 


The casting shop has six melting-holding- 
casting stations. Each consists of a round, gas- 
fired, top charging melting hearth with a capacity 
of 65,000 Ib, a 35,000 Ib capacity holding hearth, 
and a direct-chill casting station. The alloying 
of the metal takes place in the “ Swindell- 
Dressler’? melting hearths, which operate at a 
temperature of 1250 deg. to 1370 deg. Fah. 
After alloying, the metal is transferred directly 
to the adjacent ‘* Swindell-Dressler”’ holding 
hearths, from which it is fed to one of 
the six “Loma” direct-chill, hydraulically- 
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operated, semi-continuous casting machines. 
Two 10,000 Ib rolling ingots or more smaller 
ingots may be cast at one time on each of these 
machines. Representative ingot sizes are 16in 
by 34in and 16in by 44in, cast in any length up 
to 180in. The time of pour is up to one hour 
per drop. To ensure proper alloy content, 
quantometer analyses are made while the metal 
is in the holding hearth and while it is being 
poured in the casting moulds. Again, the 
results are swiftly relayed by teletype. The cast- 
ing shop also has two conveyor-type casting 
machines for casting 50 lb pigs and a machine 
for casting 1000 Ib “ sows.” 

However, most of the metal is cast into rolling 
ingots, weighing up to 5 tons each. These are 
taken by overhead crane to the adjacent scalping 
shop, where the first American duplex scalping 
machine has been installed to remove the as-cast 
surface metal from each side of the ingot simul- 
taneously. Built by the Consolidated Machine 
Tool Division of Farrell-Birmingham, _ this 
machine can scalp a 5-ton rolling ingot in about 
one and a half minutes floor-to-floor time. It 
will handle ingots measuring from 8in to 16in 
thick, 30in to 45in wide, and 6ft to 14ft long. The 
75in diameter cutters, each driven by a 1000h.p. 
motor, rotate at 600 r.p.m., and remove as much 
as 4in of metal from each side of the ingot. 
The scalping chips drop into a shredder below 
the machine which cuts them into short pieces 





Fig. 2—One of the eight potrooms of the reduction plant, with eighty-two 
cells, showing transfer crucible and fork-lift truck in the foreground 


and feeds them to two conveyor systems which 
carry the scrap to a salt bath melting furnace. 
Here, the chips are melted and cast into “ sows.”’ 

The scalped ingots are then ready to be pre- 
heated and rolled. Pre-heating takes place in a 
battery of twenty-four soaking pits built by the 
Surface Combustion Corporation. Each pit 
can hold from sixteen to twenty-four ingots, 
depending upon size. The pre-heat temperatures, 
ranging from 800 deg. to 1175 deg. Fah., are 
maintained by a combustion system consisting 
of a radiant tube air heating chamber, bottom 
heat radiant tubes, a combustion air blower, and 
dual circulating fans. A gas burner is situated 
at the inlet end of each radiant tube. 


Hot ROLLING 


At Ravenswood, in less than six minutes, an 
aluminium ingot measuring roughly 10ft long, 
4ft wide and 15Sin thick is converted into a coil 
of 4/,9in thick sheet weighing up to 5 tons. In 
its travel down the }-mile long tables, the metal 
passes through three major pieces of rolling 
mill equipment with a total value approaching 
26,000,000 dollars. Initially the ingot encounters 
the 42in vertical edger. This rolls and con- 
ditions the sides of the ingot to obtain proper 
edge quality and shape. A run of 37ft then 
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Fig. 3—Transfer of continuously cast 5-ton ingot 
from casting shop to soaking pits of hot rolling mill 


takes the ingot to the entry side of the “ United ”’ 
168in, four-high reversing hot mill. 

Described by Kaiser Aluminum as “ the 
largest and most perfectly proportioned and 
most highly automatic aluminium rolling mill 
in use anywhere in the world,” this machine 
reduces the 15in thick ingot to a slab approxi- 
mately 4in thick. The ingot is first rolled broad- 
side to impart the proper width, then turned 
lengthwise and rolled longer by several passes 
through the mill. A maximum opening of 24in 
is provided between the 38in diameter work 
rolls. The backup rolls are 60in in diameter, 
and power is supplied by two 5000 h.p. motors. 
The breakdown mill operates at speeds of 30ft 
to 600ft per minute, and is capable of reversing 
from full speed ahead to full speed reverse or 
vice versa in four seconds. 

An important aspect of the mill is an auto- 
matic screwdown control. If the operator wishes 
to repeat a given rolling sequence, he records the 
various mill settings used to roll the first ingot, 
then transfers these settings to a plastics punch 
card. The card is inserted into the pick-up 
mechanism of the automatic screwdown control 
whenever that sequence of operations is called 
for. The operator activates the mill for each 
pass, but the automatic screwdown control 
makes the actual settings. Although normal 
operations require only six or seven passes for 
each ingot, some higher aluminium alloys 
require as many as twelve passes. 

The 4in thick slab rolls down the table towards 
the next mill, passing through a 6in down-up- 
cut shear which trims the ends square. If needed, 
bell type reheat furnaces are available at this 
stage to bring the slab back to rolling tempera- 
ture. The next rolling operation is performed by 
the “‘ Loewy ”’ 110in reversing intermediate mill. 
After passing through a 38in vertical edger, the 
4in thick slab enters the intermediate mill and is 
reduced to lin thickness. This mill operates at 
a maximum speed of 600ft per minute. A 
maximum opening of 16in is provided between 
its 39in diameter work rolls. The backup rolls 
are 60in in diameter, and power is provided by a 
6000 h.p. motor. 

Finally, the aluminium slab—now about lin 
thick and roughly 175ft long—passes through 
the “ United”’ five-stand 100in tandem mill. 
Initially, a 3if scrap shear squares the slab 
ends ; then the slab enters the first stand of the 
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tandem mill. In a single continuous pass, it 
reduces the slab to a sheet of aluminium about 
‘/,,in thick and nearly 4-mile long. It will 
handle metal up to 90in wide and will produce 
coils weighing up to 5 tons. Its maximum 
finishing speed is 1250ft per minute. The 
minimum gauge of finished sheet is 0-072in ; 
maximum gauge is about 0: 300in. 

Each of the five stands is equipped with 
guides, scratch brushes and other auxiliaries. 
At the delivery end of the fifth stand is an X-ray 
thickness gauge as well as side trimming and 
scrap chopping equipment. The work rolls are 
32in maximum diameter; the backup rolls 
54in maximum diameter. The power of the five 
drive motors totals 24,000 h.p. The control 
pulpit is similar to those of the other mills. 
Kaiser Aluminum at present is setting up an 
automatic control system for this mill, too. It 
involves a more elaborate system, for the elec- 
tronic unit must control and synchronise five 
mills instead of just one. When it is in operation, 
the operator will simply dial the rolling schedule 
and the mill will do the rest. 

As the sheet emerges from the fifth stand, it is 
wrapped into a tight coil by either of two rewind 
reels on the 100in mill coiler. Then a system of 
coil handling units bands, weighs, up-ends and 
conveys the coil into the cold rolling bay. 


CoLtD ROLLING 


Hot rolled sheet off the five-stand tandem mill 
is of little use to most aluminium sheet users. 
They require thinner gauges, brighter finishes, 
different tempers and smaller coils. They may 
want flat sheets, or circles, or deep drawing blanks, 
or corrugated sheet, or aluminium foil no thicker 
than 0-00025in. Producing these useful forms 
is the job of the plant and equipment in the cold 
rolling and finishing bays of the Ravenswood 
Works. Before the hot rolled materia! can take 
further fabrication, however, it must be annealed 
to a workable temper. This is accomplished in a 
battery of ten coil annealing furnaces built by 
the Surface Combustion Corporation. An- 
nealed coiled sheet is cold rolled to gauges of 
0:006in to 0:175in in the * Blaw-Knox”’ 72in 
two-stand tandem sheet mill. This important 
piece of equipment takes coils weighing up to 
5 tons each and measuring 57in outside diameter 
on the mandrel. The maximum entry gauge is 
0-275in; minimum gauge is about 0-025in. The 
mill can produce coils of sheet as wide as 66in 
and as narrow as 27in. In reducing hot rolled 
stock to finished sheet it usually makes reductions 
exceeding 50 per cent. It is a three-speed mill ; 
maximum speed is 3300ft per minute, inter- 
mediate speed is 2340ft per minute, slow speed 
is 1200ft per minute. 

There also is a “ Blaw-Knox”’ single-stand 
72in sheet mill, similar in construction to the 
two-stand mill. Rounding out the cold rolling 
facilities at the Ravenswood Works is_ the 
* Blaw-Knox””’ 60in light gauge sheet mill. It 
can take a 5-ton 57in diameter coil of 0-102in re- 
roll stock and roll it down to a sheet as thin as 
0-0035in at speeds ranging from 2830ft to 1030ft 
per minute. It has been in operation since 
January, 1957, processing re-roll stock from the 
Trentwood Works of Kaiser Aluminum. 

From the cold rolling mill, aluminium sheet 
may go through any number of subsequent 
operations before being inspected, weighed, 
wrapped and shipped to the customer. It may 
be uncoiled and cut into flat sheets on one of 
three ‘“‘ Wean” flying shear lines. It may be 
cut into narrow coils on the “ Wean” 36in coil 
slitting line or one of the two “ Wean” 60in 
slitters. It may go through one of the two 
“‘ Stamco ” corrugators, or be given a decorative 
finish on the ‘“ Wean”’ embossing machine. 
Customers’ orders may require the services of the 
caustic etch line, or one of the three “* Hyde 
Park’ sheet stretchers, or one of the three 
** Stamco ”’ automatic resquaring lines. Blanking 
presses are on hand to produce circles or shapes 
measuring up to 60in by 72in. Special tempers 
are imparted by annealing ovens and heat- 
treating furnaces. Only recently installed was a 
“ Sack ” 42in two-high bright sheet mill. It will 
produce one-sided and two-sided bright sheet 
for use in automobile trim, appliance parts, 
utensils, flatware, jewellery, nameplates and other 
products. 
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Foi. ROLLING 


A substantial share of Ravenswood’s sheet 
output is further processed into foil as wide as 
66in and as thin as 0-0002Sin. Foil has been 
rolled on two “ Blaw-Knox’”’ 60in mills since 
March, 1957, and on a “ Loewy” 72in mill 
since March, 1958. This latter mill can take 
reroll stock as wide as 66in and as thick as 
0-008in and roll it down to 0-0002Sin by 
* doubling.” It operates at speeds up to 4000ft 
per minute, and uses an automatic gauge control 
with X-ray gauge sensing. The foil capacity 
will be augmented by a fourth “ Loewy” foil 
mill of 64in width. 

The foil processing equipment at Ravenswood 
includes ten annealing furnaces, two 60in slitting 
lines, two 60in separating-slitting lines, a 66in 
separating slitter, and two 32in slitting lines. 
Substantial amounts of aluminium foil are 


shipped to the foil processing plant of Kaiser 





Fig. 8—‘* Loewy ”’ 72in four-high foil mill with X-ray 
gauging and automatic gauge control 


Aluminum at Belpre, Ohio. At this plant the 
ultra-thin sheet is processed into cigarette stock, 
insulation foil, gravure printer stock, converter 
stock, and gift wrap and fancy paper stock. The 
plant, which also packages Kaiser Aluminum 
household foil, made its first shipments in 
January, 1958. 


PLATE ROLLING 


In addition to sheet and foil, the Ravenswood 
Works also produces aluminium plate. Plate is 
now rolled by the 168in reversing breakdown 
mill at the head of the hot line. A 144in reversing 
cold plate mill is being built for Kaiser by the 
United Engineering and Foundry Company. 
Also on order is a heavy plate stretcher, designed 
primarily to supply stress-relieved plate to the 
shipbuilding, transport and construction indus- 
tries. Claimed to be the largest aluminium plate 
stretcher in the world, it is being built by 
Hydraulik of Duisburg. It will be capable of 
exerting a pull of up to 30,000,000 Ib on plate 
having a maximum cross-sectional area of 640 
square inches. 

Finally, the heavy plate fabrication facility 
will also require an aluminium plate saw which 
is now being designed and built by the Loma 
Machine Manufacturing Company. The saw 
will be capable of handling plates up to 6in thick, 
14ft wide, and 64ft long. 
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SPERT-III Achieves Criticality 


THE Special Power Excursion Reactor Test 
No. 3 (SPERT-III), a versatile research facility 
developed for studying nuclear reactor safety, 
recently achieved criticality at the Atomic Energy 
Commission’s National Reactor Testing Station 
in Idaho Falls, Idaho. SPERT-III was con- 
structed for the Commission by Paul Hardeman, 
Incorporated, of Los Angeles, California. The 
Phillips Petroleum Company, which is operating 
the facility for the Commission, furnished the 
conceptual design and the Stearns-Roger Manu- 
facturing Company of Denver, Colorado, accom- 
plished the detailed design. 

SPERT-ILII is one of a series of reactors 
designed and developed by Phillips as part of 
the Commission’s programme to find basic 
explanations for reactor behaviour under run- 
away conditions. All operations are conducted 
remotely since the tests approach reactor destruc- 
tion. This facility provides the widest practical 
range of control over three variables—tempera- 
ture, pressure and coolant flow rate. The plant 
is expected to contribute significantly to a better 
understanding of reactor self-limiting and occa- 
sional instability characteristics as exhibited in 
more than 750 excursions in SPERT-I. 

The SPERT-I reactor, which began operation 
in July, 1955, was the first of a series established 
to investigate potential hazards associated with 
the broad class of heterogeneous, water- 
moderated, enriched fuel reactors. The second 
reactor in the SPERT series, SPERT-II, is still 
under construction. It will continue the same 
studies initiated by SPERT-I, but with special 
emphasis on how various moderators and 
reflectors, including heavy water, influence 
reactor behaviour. Tests in SPERT-I, using a 
simple open-tank system, are generally charac- 
terised by sudden power rises that are arrested 
by the inherent shut-down or self-limiting 
tendency of the reactor itself. Without any 
external control rod manipulation, the reactor 
power reaches a peak in a fraction of a second 
and drops off to much lower, but generally steady, 
levels. In some cases, however, instabilities also 
are observed following the power peaks. Some 
of these are divergent oscillations that probably 
could destroy the reactor, despite its self-limiting 
characteristics, if allowed to continue. 

The precise causes of the self-limitation and 
power instabilities observed in SPERT-I are not 
known. In an effort to obtain a thorough under- 
standing of these and other phenomena, the 
Commission has authorised a long-range basic 
research programme in which the major possible 
causes will be tested for verification. This 
programme will require the continued operation 
of SPERT-I, together with SPERT-II and Il, 
and may entail future construction of additional 
reactors in the SPERT series. Data derived 
from the SPERT experiments will have specific 
application to many military and civilian power 
reactors currently in use or under construction. 

A series of nuclear physics measurements 
leading to a special programme of reactor 
hazards studies will be started immediately in 
SPERT-III. Although SPERT-III is classified 
as a high-pressure, high-temperature, light water 
moderated and cooled reactor, its versatility 
will facilitate the performance of transient tests 
under various initial conditions of pressure, 
temperature and coolant flow. Pressures ranging 
from atmospheric to 2500 Ib per square inch, and 
water temperatures from 68 deg. to 668 deg. Fah. 
are attainable in the complex facility. Also, the 
coolant flow rates range from zero to 20,000 
gallons per minute, with heat removal capacities 
up to 60,000kW for a duration of thirty minutes. 
SPERT-III can be used, therefore, to investigate 
conditions applicable to many reactor fields, 
including both pressurised and boiling water 
power reactors. The facility consists of a reactor 
vessel, pressurising tank and two primary cooiant 
loops, including pumps, heat exchangers, and 
and other necessary auxiliary equipment. The 
reactor and coolant system are designed to be 
operated from a control centre half a mile away. 
SPERT-III is fuelled with highly enriched 
uranium. Positions are provided in the reactor 
for sixty-eight fuel assemblies, including the 
fuel sections of the eight control rods. The 
reactor vessel itself is capable of withstanding 
shock pressures up to 3500 Ib per square inch. 
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Personal and Business 


Appointments 


Mr. JoHn Sm has been appointed general manager 
of Westool, Ltd. 

Mr. J. D. Sinccair has been appointed manager 
of the industrial division of Amplivox, Ltd. 


Sir JoHN Dean has been appointed a director of 
British Insulated Callender’s Cables, Ltd. 

Mr. S. H. Oxtver has been appointed assistant 
manager of the group purchasing department of the 
Wakefield Castrol Group. 

Mr. A. T. Crawrorp, M.LE.E., has been 
appointed manager, home contracts department, of 
A. Reyrolle and Co., Ltd. 

Mr. A. Evmer has been appointed general manager 
of the industrial division of Rotol, Ltd., in succession 
to Mr. W. G. Savory, who has resigned. 

Georce Bray AND Co., Ltd., announces that 
Mr. C. J. Wynne-Williams has been appointed general 
sales manager and Mr. E: Cawood manager of tech- 
nical sales department. 

Mr. Davi H. McMurrrie has assumed the duties 
of public relations officer of Martin, Black and Co. 
(Wire Ropes), Ltd., and the Speedwell Wire Company, 
Ltd., Coatbridge, near Glasgow. 

THe MINISTRY OF TRANSPORT AND CIviL AVIATION 
has announced the appointment of Mr. J. R. Turner 
to the Coastal Shipping Advisory Committee in 
succession to Mr. M. Arnet Robinson. 

Evectro-HypRautics, Ltd., announces that Mr. 
A. Harold and Mr. R. Edwardes have been appointed 
directors. Mr. T. C. Wright has been appointed a 
director of Conveyancer Fork Trucks, Ltd. 


THe Wurrecross Company, Ltd., announces that 
Mr. K. McKell has succeeded Mr. T. Watters as 
manager of the wire rope department, and Mr. L. P. 
Savill has been appointed technical manager. 

Sm W. H. BaiLey AND Co., Ltd., announces that 
Mr. S. Watts has been appointed chief engineer 
(contracts division), and that Mr. B. Scott-Garrett 
has joined the company as chief engineer (control 
division). 

THe Ministry oF SupPLy announces that Mr. 
H. E. Drew has been appointed director of electronics 
production (air) in succession to Mr. R. E. Sainsbury, 
who is attending the 1959 course at the Imperial 
Defence College. 

LONDON TRANSPORT announces that Mr. G. S. 
Bingham, M.1.Mech.E., has been appointed mech- 
anical engineer (works and contracts). Mr. E. P. 
Lumley, A.M.LE.E., has been appointed assistant 
mechanical engineer (works). 

CROMPTON PARKINSON, Ltd., has announced that 
Mr. A. E. Gregg, A.1.E.E., has been appointed general 
manager of F. and A. Parkinson, Ltd., Guiseley. 
Mr. J. C. Mansfield has been appointed product 
manager for Guiseley motors. 

GLOVER AND Main, Ltd., has announced that, 
following the retirement of Colonel W. R. Glover, 
Mr. P. D. M. Aird has been appointed chairman of 
Glover and Main, Ltd., and the principal associated 
trading companies, Thomas Glover and Co., Ltd., 
R. and A. Main, Ltd., and Main Water Heaters, Ltd. 

MARCONI INSTRUMENTS, Ltd., announces that 
Mr. J. E. Taylor, a technical sales engineer of the 
commercial department, has been seconded to the 
company’s agent in India, Associated Instrument 
Manufacturers (India), Private, Ltd., where he will 
assist in the setting up and operating of a calibration 
centre in Delhi. 

THe MINISTRY OF SUPPLY AND Civil AVIATION 
has announced the appointment of Mr. K. W. C. 
Grand, general manager of the Western Region of 
British Railways, to be a whole-time member of the 
British Transport Commission, to fill the vacancy 
caused by the death of the late Mr. J. W. Watkins. 
Major-General G. N. Russell, chairman of the 
Board of Management of British Road Services, has 
been appointed to be a whole-time member of the 
Commission in place of Lord Rusholme, who will 
retire from the Commission on September 30 next. 


RHODES, BRYDON AND Youatt, Lid., announces 
that Mr. C. S. Youatt, has relinquished his position 
as deputy chairman but continues as a director, after 
forty-three years’ service with the company. Mr. A. H. 
Parkes, a director of the company, and deputy chair- 
man and managing director of Smal! and Parkes, 
Ltd., has been appointed deputy chairman. Mr. 
R. L. Furnival has resigned from the board of 
directors of Furnival and Co., Ltd. Mr. Harry Aston 
has been elected to the board and will take up his 
appointment as chief engineer to both companies on 


March 2. 


METROPOLITAN-VICKERS ELECTRICAL COMPANY, 
Ltd., announces the following appointments :—Mr. 
G. R. Higgs, M.1.E.E., chief engineer, traction pro- 
jects department ; this appointment will enable 
Mr. F. Whyman, who relinquishes the position, to 
devote his full time to his duties as chief engineer, 
traction division. Mr. J. Beasley, A.M.I.E.E., has 
been appointed assistant chief engineer, traction 
control department, in succession to Mr. A. D. 
Ferguson, who has been appointed consulting 
engineer, traction control department. Mr. J. L. 
Russell, A.M.LE.E., has been appointed chief 
engineer, railway signals department ; responsibility 
for this department has been relinquished by Mr. 
W. T. Gray, chief engineer, traction control depart- 
ment. Mr. J. F. Hancock has been appointed assistant 
superintendent, maintenance department. 


Business Announcements 


HILGER AND Watts, Ltd., has announced the 
formation of an affiliated U.S.A. company, Hilger 
and Watts, Inc., in association with Engis Equipment 
Company, of Chicago. 

THe ULTRASONOSCOPE ComPANY (LONDON), Ltd., 
Sudbourne Road, Brixton Hill, London, S.W.2, 
announces that it has instituted a free technical 
service to advise on all aspects of ultrasonic flaw 
detection and inspection. 

Mr. L. K. Everrrr and Mr. W. J. McBripe, 
directors of Edgar Alen and Co., Ltd., are visiting 
South Africa and Rhodesia. Mr. McBride will later 
attend the opening in Iran, by the Shah of Persia, of 
the new cement factory, equipment for which has 
largely been supplied by this company. 


Contracts 


THE GENERAL ELectric Company, Ltd., has 
received an order from the London Transport 
Executive for traction motors worth well over 
£1,250,000. This comprises 1400 motors for Central 
Line stock, an option for which was placed when 
motors for the Piccadilly and Metropolitan Lines were 
ordered from the company last year. Now that the 
option has been taken up, the combined value, total- 
ling well over £2,500,000, constitutes the largest order 
for traction motors ever placed by any railway in this 
country, covering a total of 2656 motors. The con- 
tinuous rating of the Central Line motors will be 
60 h.p. at 66 per cent field. 


Miscellanea 


SHAPED ALUMINIUM INGOT.—Aluminium Union, 
Lid., announces that it has introduced a new pattern 
inter-locking 501b ingot which is safer, easier and 
quicker to handle during transport and by users. 
The ingot shape enables full advantage to be taken of 
mechanical handling equipment and ensures that in 
strapped bundles the ingots are locked together in 
vertical, lateral and lengthwise directions. 


CONCAVE MAGNETIC CONVEYOR ROLLS.—Concave 
magnetic rolls are now being made by Rapid Magnetic 
Machines, Ltd., Lombard Street, Birmingham, 12. 
These rolls are designed to provide an economic 
means for such work as conveying lengths of freshly 
galvanised pipes from the bath to a rack. In such an 
application the operator simply hooks the pipe from 
the bath by tongs and places one end against the 
underside of the magnetic roll, which then automatic- 
ally transfers the pipe, in a suspended position, from 
the bath to a rack or a conveyor. 

HARDFACING USING INDUCTION HEATING.—A 
system of hardfacing metals with “ Stellite’’ using 
automatic induction heating has been developed 
jointly by Deloro Stellite, Ltd., Shirley, Solihull, 
Warwickshire, and Radio Heaters, Ltd., Wokingham, 
Berks. This system is stated to eliminate need for 
welding skill and promote economic use of the hard 
alloy when facing such things as valve seatings, seat 
rings, discs, &c. In it “* Stellite’’ powder and a 
flux are placed in a recess machined in the blank and 
fused to the parent metal on a “ Radyne”’ induction 
equipment. 


BULK PRODUCTION OF PURE SILICON IN BRrITAIN.—- 
A large-scale development plant for the manufacture 
of high-purity silicon suitable for sewi-conductors 
has been brought into operation by Imperial Chemical 
Industries, Ltd., at its general chemicals division, 
Merseyside. By the middle of this year its capacity 
is expected to exceed 4000 Ib per annum ; plans for 
larger production are stated to be well advanced. 
Silicon can be supplied by LC.I. in either of two 
forms. Lump-silicon, p-type of resistivity greater 
than 200 ohm cm is now available in quantity. 
Silicon in rod form. for zone refining, deposited 


direct from the vapour and of exceptionally low 
boron content is being produced in limited quantities 
in lengths of 24in and diameters up to lin. If the 
demand is sufficient the company is prepared to 
supply silicon rod already zone refined into mono- 
crystalline rods. The company expects to be able to 
meet Britain’s demand (hitherto America and France 
have been the main suppliers) and, later, to enter 
the export market. 


BENDING ALUMINIUM.—The Aluminium Develop- 
ment Association, 33, Grosvenor Street, London, 
W.1, has published Information Bulletin 24, “ Bend- 
ing Aluminium” price 2s. This Bulletin is directed 
to production engineers, designers, works managers, 
foremen and operators and its scope includes the 
more usual bending operations and excludes the 
unusual. The publication opens with the classifica- 
tion of aluminium alloys and the choice of materials 
for bending or flanging and then proceeds to deal 
with bending operations, tools, pressures, &c., the 
operations being referred to sheet, strip, plate sections 
and tubes. 


MACHINE TOOL DEMONSTRATION.—A new range of 
horizontal, vertical and universal milling machines, 
which has been developed by F. Werner, Berlin, will 
be introduced in this country at demonstrations 
staged by the Rockwell Machine Tool Company, 
Ltd., at its London showrooms from March 9 to 
March 20 and its Birmingham showrooms from 
April 7 till April 17 next. In addition to the new 
milling machines there will also be demonstrated 
some “ Matrix *’ measuring equipments and machine 
tools ; Thiel tool room machines ; Jung internal 
grinders, and other machines handled by the firm in 
this country. 


Fast PATROL Boat TRIALS.—We are informed that, 
during preliminary trials, the fast patrol boat H.M.S. 
“Brave Borderer’’ exceeded a speed of 50 knots. 
The boat was built by Vosper, Ltd., and is propelled 
by three Bristol “* Marine Proteus” gas turbines 
driving through a primary reduction gear and a 
hydraulically operated reverse/reduction gear manu- 
factured by W. H. Allen, Sons and Co., Ltd. The 
engine, which has a half-hour rating of 3500 h.p. and 
a continuous rating of 2800 h.p. for a weight of 
2900 Ib, was illustrated in our issue of August 30, 
1957, and general particulars, together with a drawing 
of the installation, appeared in THe ENGINEER of 
January 24, 1958. 


FUEL CONSUMPTION MEASUREMENT.—An electronic 
installation for the measurement of fuel consumption 
with high accuracy has been installed by Leyland 
Motors, Ltd., to allow small changes in efficiency to 
be readily detected. The installation, developed by 
Farnell Instruments, Ltd., includes a transparent 
burette through which the engine is supplied with 
fuel. To make a test, the supply to the burette is 
cut off : when the fuel level reaches the upper mark 
on the burette, a photo-electric cell energises a time 
counter and an engine revolution counter, which are 
stopped by a second photo-cell at the lower mark ; 
thus, the result does not depend on a measurement of 
engine speed. At the end of the measurement the 
supply of fuel to the burette is automatically restored. 
Tests over a period of less than one minute are 
accurate within 1 per cent, we are advised. 

TABULAR SUMMARY OF CiviL ENGINEERING CON- 
TRACTS.—The 1958 edition of the Tabular Summary 
of Civil Engineering Contracts was published with 
THE ENGINEER of December 26 last. It has been 
pointed out to us that there are errors in the entries 
for the C.E.G.B.’s nuclear power stations, on page 28. 
The civil engineering contractor for Bradwell is Sir 
Robert McAlpine and Sons, Ltd., the other two con- 
tracting firms listed against Bradwell are entered in 
error. The design and construction of the station 
generally is in the hands of the Nuclear Power Plant 
Company, Ltd., a consortium of which the contractor 
named above is a member. Furthermore, at Berkeley 
the civil engineering contractors are Balfour Beatty 
and Co., Ltd., and John Laing and Son, Ltd., and at 
Hinkley Point the civil engineering contractor is 
Taylor Woodrow Construction, Ltd.; The corre- 
sponding names given in the ‘ Main Contractors ” 
column on page 28 of the Tabular Summary are in 
error. At Berkeley and Hinkley Point respectively 
the consortia are the A.E.I.-John Thompson Nuclear 
Energy Company, and English Electric-Babcock and 
Wilcox-Taylor Woodrow Atomic Power Group. 
Two further entries, relating to Hinkley Point and 
Berkeley are given on page 26 of the Tabular Summary. 
A notable omission from the Tabular Summary in the 
“ Roads ” section is the contract for the foundation 
work of the Forth Suspension Bridge, for which the 
consultant is Messrs. Mott, Hay and Anderson, and 
the contractor is John Howard and Co., Ltd.: the 
value of the contract is approximately £2,500,000. 
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British Patent Specifications 


When an invention is communicated from abroad the name and 
address of the communicator are printed in italics. When an 
abridgment is not illustrated the specification is without drawings, 
unless otherwise stated. The date first given is the date of applica- 
tion; the second date, at the end of the abridgment, is the 
date of publication of the complete specification. Copies of 
specifications may be obtained at the Patent Office Sales Branch, 
1S, Southampton Buildings, Chancery Lane, W.C.2, 3s. 6d. each. 


METALLURGY 


806,803. May 25, 1954.—Continuous CASTING OF 
MetTAL, The British Iron and Steel Research 
Association, 11, Park Lane, London, W.1. 

This invention relates in particular to the con- 
tinuous casting of metal in which the liquid metal is 
poured into an open mould and is withdrawn as a 
partly solidified billet. An object of the invention is 
to enable the billet to be released from the mould 
wall on sticking, or to minimise the opportunity of 
sticking, while reducing the chances of rupturing of 
the billet skin. Referring to the drawing, which 
represents a method of automatically controlling 
mould movement, the continuous casting mould A 
is provided with a cooling jacket B. The mould is 
mounted on a top plate C extending beyond the 
jacket and is supported for vertical movement by 
three compression springs D. These springs are 
mounted from the surface 
E of an annular recess of a G 
support member. Aligned 
with springs and between F Cc 
the top of the recess and 
the plate C are three pneu- y L 
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matic rams F. These rams 3 
provide a sudden impact 

on the application of com- B 
pressed air to the inlet A 
pipes G. Provided that 

no sticking of the billet 

occurs, the mould remains 

substantially stationary, 

the billet being with- 

drawn continuously from 

it. When sticking occurs, 








bay 2 





the tension applied 
through the billet will 
cause the mould to 


move down against the No. 806,803 
action of springs. When the tension reaches a pre- 
determined value, compression of the springs will 
allow the plate C to engage a switch which controls a 
solenoid operated pilot valve for the supply of 
compressed air to the rams F. As soon as the switch 
is closed, the compressed air is supplied to the rams 
so that they apply an impulse to the mould to cause 
it to move down for a short distance at a speed 
greater than the withdrawal speed of the billet. This 
impulse releases the billet from the mould and as it 
is in a direction causing a compressive force to be 
applied to the billet, release is effected without 
rupturing the billet skin. The position of the con- 
trolling switch, the strength of the springs and other 
factors are determined by the size of the billet and 
the casting rate, so as to prevent rupture in the billet. 
An alternative form of construction is also given in 
the specification.— December 31, 1958. 


MOTOR VEHICLES 


807,168. May 15, 1956.—-CONTROL MECHANISM FOR 
Motor VEHICLES, Morris Motors, Ltd., Tractor 
and Transmissions Branch, of Ward End, Bir- 
mingham, 8. (Inventor : Leslie Alfred Watton.) 

The control mechanism is designed to prevent the 
engagement of top gear when a vehicle engine 
throttle valve is in a setting at which the engine 
speed exceeds that corresponding to the predeter- 
mined ground speed. The drawing shows a side 
elevation of the contro] mechanism applied to the 
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gearbox of an agricultural tractor. In the gearbox, a 
spring-loaded plunger 4 in a sleeve fitted to the top 
cover is so arranged that when depressed it lies across 
the path of the top-gear selector shaft B and positively 
prevents engagement of top gear by the usual shifter 
C. When the gearbox is in neutral, as shown, the 
forward end of the selector shaft is just clear of the 
plunger. The top of the plunger protruding from 
the upper end sleeve makes contact with the head 
of an adjustable screw abutment D carried by an 
arm fixed to the spindle of the control lever E of the 
engine throttle valve linkage. The control mechanism 
is adjusted initially so that, with top gear engaged 
and the plunger depressed manually into contact 
with the top gear selector shaft (which enters a 
guidance hole in the sleeve), the adjustable abutment 
engages the top of the plunger when the throttle 
valve setting is such as to give the engine speed 
corresponding to the required limitation of the top- 
gear speed of the vehicle. When the throttle control 
lever is in the fully-open setting, the plunger con- 
comitantly has been depressed to make it impossible 
to engage top gear. Also, when the vehicle is in top 
gear it is impossible for the throttle control lever to 
be moved into the fully-open position because the 
selector shaft then prevents depression of the plunger. 
-January 7, 1959, 


INTERNAL COMBUSTION ENGINES 


807,712. January 27, 1956.—INTERNAL COMBUSTION 
ENGINE OF THE Liguip Fuet INJECTION TyPe, 
Ricardo and Co., Engineers (1927), Ltd., 21, 
Suffolk Street, Pall Mall, London, S.W.1. 
(Inventor : Brian Wyatt Millington.) 


The drawing shows a diagrammatic sectional 
elevation of a piston for an internal combustion 
engine embodying the invention. The piston has a 
combustion chamber recess formed partly in its 
crown and partly in an annular insert A secured in a 
recess in the crown. The combustion chamber 
recess comprises a frusto conical side wall B with its 
larger end uppermost and a bottom wall having 
a central conical portion C gradually flattening 
out and curving upwards to merge with the side 
wall. A fuel injection nozzle directs a number of 
jets in a substantially radial direction with a slight 
component downwards parallel to the axis. As 
shown in the lower view the circumferential wall B 
is composed of four 
pairs of surfaces, each 
pair meeting at an 
edge D extending gen- 
erally parallel to the 
axis and comprising a 
surface E which extends 
ina substantially radial 
direction and a surface 
F, which extends in a 
predominently circum- 
ferential direction. The 
surface F includes a 
portion G which is 
coaxial with the axis 
of the combustion 
chamber recess. As 
indicated by the arrow 
the air is caused to 
rotate in a clockwise 
direction so as to ap- 
proach each edge D 
along the adjacent cir- 
cumferential surface F, 
G. The precise form of 
the circumferential 
walls of the recess 
may vary widely. In 
the particular form 
shown each edge D 
may be regarded as the 
edge of a ratchet tooth 
projecting inwards from 
asurfac eof revolution. 
If desired, however, 
each __ circumferential 
surface adjacent the No. 
re-entrant edge may 
be co-axial with the 
combustion chamber recess and may merge with a 
surface leading to the outer edge of the radial surface 
along a line which is an outward spiral or even a 
tangent. In this event the re-entrant edges may be 
regarded as being formed by recesses of ratchet tooth 
shape formed in a surface of revolution. The inclina- 
tion of each re-entrant edge D to the axis may also 
vary. Itis believed that the improvement in combus- 
tion efficiency obtained with the invention, as com- 
pared with combustion chamber recesses having 
circumferential walls of approximately circular form, 
is due at least partially to the fact that liquid fuel 
which may tend to accumulate on the circumferential 
wall and be swept over its surface by the rotating air 
charge is caused, when it reaches one of the re- 
entrant "olees, to be swept off into the body of 
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the air charge rather than flowing along the more 
or less radial surface. The efficiency of com- 
bustion may, however, also be attributable at 
least partially to the additional turbulence or eddies, 
which the re-entrant edge tends to superimpose upon 
the general bodily rotation of the air charge in the 
combustion chamber recess about the main axis of 
rotation.—January 21, 1959. 


807,771. May 25, 1956.—INTERNAL COMBUSTION 
ENGINE VALVE Gears, Aktiebolaget Gotaverken, 
Gothenburg, Sweden. 


According to the invention there is provided an 
arrangement for an engine valve gear by which the 
movement in one direction is obtained by the action 
of a number of spring units arranged parallel to each 
other for co-operation with a valve stem, pull or push 
rod. The springs are arranged round the valve stem 
as shown in the drawing and the spring units are 
separately encased in tubular guides which are open 








at the top and closed at the bottom and filled with 
oil to a substantial part of the height of the springs.— 
January 21, 1959. 


CASTORS 


807,657. July 27, 1956.—Castors, Flexello Castors 
and Wheels, Ltd., Bath Road, Trading Estate, 
Slough, Buckingham, and Stanley Edwin Wap- 
shott, of the company’s address. 


This invention relates particularly to heavy castors 
incorporating an improved combined swivel and 
wheel lock. In the construction shown the locking 
member takes the form of a vertically slidable pin A 
having at its upper end a serrated head for engaging 
the serrations on a fixed bearing race caver B con- 
centric with the swivelling axis of the castor. The top 
of the pin also carries a foot-operated pedal, which, 





No. 807,657 


when depressed, urges the head into engagement with 
the serrations on the bearing cover. The locking pin, 
once the ball or plunger C has been overridden by a 
guide pin D will move into its locking position under 
gravity. The locking pin, at its lower end, is 
shaped to enter any one of a series of closely spaced 
notches in an annular locking plate E secured to one 
side of the castor wheel at the same time as its head 
engages the serrations on the bearing cover. Alterna- 
tive arrangements of the device are also given in the 
specification.—January 21, 1959. 











Catalogues and Brochures 


Renoip CuHains, Ltd., Manchester.—Folder giving details of 
“ The Coventry ”’ slat band chains and wheels. 

Kopak, Litd., Victoria Road, Ruislip, Middlesex.._Folder 
i Nustrating the “ Verifax Signet "’ document copying machine. 

Kopax, Litd., Victoria Road, Ruislip, Middlesex.—Leaflet 
dealing with the technical close-up camera kit manufactured by 
this company 

Perranti, Ltd., Hollinwood, Lancs.—Folders giving details 
of the Ferranti transistorised tape reader TR5, and the 1009 
magnetic drum. 

Laurence Scctt AND Evecrromorors, Ltd., Gothic Works, 
Norwich.-—Leaflet illustrating and describing the N-S variable- 
speed a.c. motor 

Rockwe_p, Ltd., Commerce Way, Croydon, Surrey. 
Leaflet illustrating and describing the “ Autopak*’ automatic 
arc welding equipment 

Topp Bros. (St. Hevens AND Wipnes), Ltd., St. Heiens, 
Lancs. --Illustrated leaflet giving details of the firm’s new struc- 
tural steelwork department 

NeGRetti AND ZamBrA, Ltd., 122, Regent Street, London, W.! 

Brochure dealing with the products of this company, printed 
entirely in Czechoslovakian 

STANDARD TeLerHones AND Castes, Ltd., Rectifier Division, 
Edinburgh Way, Harlow, Essex.—Leaflets describing silicon 
high-power rectifiers, series RS8, silicon rectifier stacks, series 
RS3 and RSS, silicon junction power rectifiers, series RSS 

W. F. STANLeY AND Co., Ltd., New Eltham, London, S.E.9 

-Catalogue describing and illustrating the Stanley range of 
surveying instruments and equipment, and also the complete 
range of products manufactured by the company and its asso 
cates 

Srantey Howarp, Ltd., 73, Devon Street, Birmingham 
Leaflets dealing with the “ Skinner No. 3°’ differential lead screw 
unit head designed for drilling, counter boring, spot facing 
reaming and similar operations, and the “ Uni-Tap’’ tapping 
unit, for which this firm is the sole selling agent 


Forthcoming Engagements 


Secretaries of Institutions, Societies, &c., desirous of having 

notices of meetings inserted in this column, are requested to note 

that, in order to make sure of their insertion, the necessary informa- 

tion should reach this office not later than a fortnight before the 

én all cases the time and PLACE at which the meeting | 
to be held should be clearly stated 


meeting 


ASSOCIATION OF SUPERVISING ELECTRICAL 
ENGINEERS 

Sat., Feb. 21.—Oxrorp anp District BRANCH St. John's 
Hali, Marston Street, Oxford, “ Electric Floor Warming.” 
7p.m. % SouTH East LONDON BRANCH : Visit to the Nationcl 
Physical Laboratory, Teddington, 2 p.m 

Tues.. Feb. 24.—LONDON NaTIONAL Lecture :; Lecture Theatre, 
Institution of Electrical Engineers, Savoy Place, London, 
W.C.2, “ Hospital Electrical Installations and Apparatus 
J. W. J. Leslie, 6.30 p.m. 

Thurs.. Feb. 26.—BricuTon, Hove anp District BRANCH : 
New Imperial Hotel, First Avenue, Hove Modern Electric 
Motor Specification,”’ 7.30 p.m. y& SouTH LONDON BRANCH 
Greyhound Hotel, High Street, Croydon, “A.C. Motor 
Control Gear,”” W. G. Stoner, 8 p.m 


BRITISH INSTITUTE OF MANAGEMENT 


Thurs. and Fri., Feb. 26 and 27.--Town Hall, Leamington Spa, 
1959 Midland Management Conference on ‘* Management 
in a Competitive World.” 


BRITISH INSTITUTION OF RADIO ENGINEERS 


To-day, Feb. 20.—Scortisn Section Department of Natural 

Philosophy, The University, Drummond Street, Edinburgh 
True Motion Radar,’ H. Beattie, 7 p.m. xe Merseysinp: 

Section University Club, Liverpool, * Electronic Welding 
Controls,’ C. R. Bates, 7 p.m 

Wed.. Feb. 25.—LONDON Section : London Schoo! of Hygiene 
and Tropical Medicine, Keppel Street, Gower Street, London, 
W.C.1. “ Patents and the Radio Engineer,” E. D. Swann, 
6.30 p.m 

Fri... Feb. 27.—SouTn Mup.anps Section : North Gloucester- 
shire Technical College, Cheltenham, “* Micro-Miniaturiza- 
tion,’ G. W. A. Dummer, 7 p.m. 


CHEMICAL SOCIETY 


Thurs.. Feb. 26.—Lecture Theatre, Royal Institution, Albemare 
Street London, W.1, “* The Origin of the Elements,’* F. Hoyle, 
7.8 p.m 


COMBUSTION ENGINEERING ASSOCIATION 


Wed., Feb. 25.—WESTERN REGION Conference Room, Old 
Head Office (adjacent to Port Talbot Station), Steel Company 
of Wales, Ltd., Port Talbot, “ Reactor Engincering,”’ J. W 
Ashley, 11 am. ; “The Refining of Crude Oil and the 
Use of the Products,”’ R. R. B. Cox, 2.15 p.m 


ILLUMINATING ENGINEERING SOCIETY 


Fri.. Feb. 27.—Braminouam Centre : Regent House, St. Philip's 
Piace, Colmore Row, Birmingham, Annual! Genera! Meeting ; 
Address by the President, 6 p.m 


INSTITUTE OF BRITISH FOUNDRYMEN 


Wed Feb. 25.—LONDON BRANCH : Constitutional Club 
Northumberland Avenue, London, W.C.2, “Some Achieve 
ments of the Institute's Technical Council,’ A. B. Everest, 


7.30 p.m. 
INSTITUTE OF FUEL 


Tues., Feb. 24.—ScorrisH SECTION: Royal College of Science 
and Technology, Glasgow, “ Present Trends in Research on 
Coking Properties of Coal,’’ Helen McKellar, 7 p.m 

Wed., Feb. 25.—LONDON SECTION Institution of Civil Engineers, 
Great George* Street, London, S.W.1, Investigations in 
Germany Concerning Atmospheric Pollution, H. Lent, 

vies, Prob. 26.--East MIDLAND Section : Gas Showrooms 
Lecture Theatre, Nottingham, “ Recent Developments in the 
Heating of Domestic Premises,” 5S. A Burke, 6.15 p.m. 
te MIDLAND SECTION : Birmingham Exchange and Engincer- 
ing Centre, Stephenson Place, Birmingham, 2, Steam 


Coating,”’ R. Nichol, 6.30 p.m 


INSTITUTE OF MARINE ENGINEERS 


2 ouTH Waxes SECTION : South Wales Institute, 

Tot fs J cay Park Place, Cardiff, ** Nuclear Steam Propulsion 
erchant Ships,” W.R Wootton, 7 p.m 

Mon "Feb, 23.—West OF ENGLAND SECTION Grand Hotel 

” Bristol, Films, “ How a Thermal Reactor Works,”’ “ Con- 

struction of Calder Hall,” and the Annual General Meeting, 


7.30 p.m. 
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Tues., Feb, 24.-Memoriai Building, 76, Mark Lane, London, 
E.C.3, Joint Meeting with the Institution of Naval Architects 
“ Fishing Vessel Development,’’ A. Hunter and G. C. Eddie, 
5.30 p.m. ye MERSEYSIDE AND NoRTH WESTERN SECTION : 
Technical College, Bolton, “ Steam Reciprocating Engines,” 
G. Yellowley, 3.15 p.m. 

Thurs., Feb. 26.—NorTH East Coast Section Stephenson 
Building, King’s College, Claremont Road, Newcastle upon 
Tyne, “ Auxiliaries,” P. Scorer, 4 p.m. 


INSTITUTE OF NAVIGATION 


To-day, Feb. 20.—Royal Geographical Society, 1, Kensington 
Gore, London, S.W.7, “ Meteorological Briefing Informa- 
tion,”” D. McNaughton, 5.15 p.m 


INSTITUTE OF PETROLEUM 
Wed., Feb. 25.--LONDON BRANCH : 61, New Cavendish Street 
London, W.1, Address by the President, 6 p.m 


INSTITUTION OF CHEMICAL ENGINEERS 


Tues., Feb. 24.—NortTH WESTERN BRANCH Blossoms Hotel 
Chester, “* Meat Extract Production in a Whaling Factory 
Ship,”’ D. King, 7 p.m. 


INSTITUTION OF CIVIL ENGINEERS 


Tues., Feb, 24.—Great George Street, Westminster, London, 
W.1, * The Design and Construction of the Avon Dam,’ 

J. M. Linton Bogle, R. M. Ross and Thomas McMillan, 
5.30 p.m 

Wed., Feb. 25.--NORTH WESTERN ASSOCIATION : 9, The Temple, 
24, Dale Street, Liverpool, Joint Meeting with the Liverpoc! 
Engineering Society, “ Organizational Problems Associated 
with the Construction of Large Nuclear Power Stations 
J. H.W. Turner, 6.30 p.m 


INSTITUTION OF ELECTRICAL ENGINEERS 


To-day, Feb. 20.—RADIO AND MEASUREMENT SECTIONS : Savoy 
Piace, London, W.C.2, ** The Measurement of Errors in Data 
Transmission for the Design of Detecting and Correcting 
Equipment,”’ V. J. Terry and E. D. G. Wright, 5.30 p.m. 
¥ SOUTHERN CENTRE: S.E.B. Showrooms, Newport, Isle of 
Wight, “Installation of a B.B.C. Television Transmission 
Station,”’ E. P. Metcalf, 6.30 p.m. 

Mon., Feb. 23.—RADIO AND TELECOMMUNICATION SECTION 
Savoy Place, London, W.C.2, * A Simple Investigation of the 
Cross-Modulation Distortion arising from the Pulling Effcc 
in a Frequency-Modulated Klystron,”” D. Gjessing; ** Theory 
and Behaviour of Helix Structures for a High Power Pulsed 
Travelling-Wave Tube,’”’ G. W. Buckley ; “A Multi-Cavity 
Klystron with Double-Tuned Output Circuit,’’ H. J. Curnow 
and L. E. S. Mathias, and ** A Method for the Measurement 
of Very-High Q-Factors of Electromagnetic Resonators,’ 
F. H. James, 5.30 p.m. ye NORTH-EASTERN CENTRE : Neville 
Hall, Westgate Road, Newcastle upon Tyne, “* Development of 
High-Voltage Air-Break Circuit-Breakers with Insulated-Stee! 
Pla.e Arc Chutes.”’ F. S. Fay, J. A. Thomas, D. Legg and 
J. S. Morton, 6.15 p.m. ye NoRTH-WesTERN SupPpLy Group 
Engineers’ Club, 17, Albert Square. Manchester, “* Operational 
Experience at Calder Hall,” K. L. Stretch, 6.15 p.m. %& SouTs 
MIDLAND RADIO AND MEASUREMENT Group: James Watt 
Memorial Institute, Birmingham, ** Computing Principles and 
Applications,”’ A. St. Johnston, 6 p.m. ye WESTERN UriLiza- 
rioN Group : Electricity House, Colston Avenue, Bristol, 1, 
“The Use of Steel-Tank Mercury-Arc Inverters for Generate 
ing Medium Frequencies for Induction Heating,’’ D. L. Smart 
and J. J. L. Weaver, 6 p.m. 

Tues., Feb, 24.—HENLOw District MEETING : R.A.F. Technical 
College, Henlow, Beds, ** The Tracking of the Russian Earth 
Satellite,”’ D. L. Cooper-Jones, 7.30 p.m. %e NORTH-WESTERN 
CENTRE Free Trade Hall, Manchester, Faraday Lecture on 
“ Automation,’ H. A. Thomas, 7.30 p.m. 

Wed., Feb. 25.—Surrp_y Section: Savoy Place, London, 
W.C.2, “Development of High-Voltage Air-Break Circuit 
Breakers with Insulated-Steel-Plate Arc Chutes,’’ F. S. Fay, 
J. A. Thomas, D. Legg and J. S. Morton, 5.30 p.m. &% SouTH- 
West SCOTLAND SuB-CEeNnTRE : Institution of Engineers and 
Shipbuiiders, 39, Elmbank Crescent, Glasgow, C.2, “ The 
Generation of Electricity in the London Area,’’ H. V. Pugh 
7 p.m. % RuGBy Sus-CentrRe: College of Technology and 
Arts, Rugby, “ Storage and Manipulation of Information in 
the Brain.’’ R. L. Beurle, 6.30 p.m. 

Thurs.. Feb. 26.--MERSEY AND NORTH WaLes CENTRE Phil- 
harmonic Hall, Liverpool, Faraday Lecture on “ Auto- 
mation,’” H. A. Thomas, 6.45 p.m. ye NortH MIDLAND 
CenTRE: Yorkshire Electricity Board Offices, Ferensw: y, 
Hull, “Recent Developments in Medium-Voltage High- 
Breaking Capacity Fuse Links,’’ R. H. Dean, 6.30 p.m 

Fri., Feb. 27.—-SOUTHERN CENTRE: South Dorset Technical 
College, Weymouth, “ Survey of Recent Developments in 
Marine Radar,”’ A. L. P. Milwright, 6.30 p.m. 

Sat., Feb. 28.--LONDON GRADUATE AND STUDENT SECTION : 
Visit to Tower Bridge, London, E.1, 3 p.m. 


INSTITUTION OF ENGINEERING DESIGNERS 


Wed., Feb. 25. YORKSHIRE BRANCH : Midland Hotel, Bradford, 
“An Outline of Heating and Ventilating Design,’’ C. F. Hari, 
7.30 p.m 


INSTITUTION OF ENGINEERS AND SHIPBUILDERS 
IN SCOTLAND 
Tues., Feb. 24.39, Elmbank Crescent, Glasgow, ** The Stork 
Marine Diesel Engine—Construction, Experience, Develop- 
ment,” Ir. A. Hootsen and E. A. van der Molen, 6.30 p.m 


INSTITUTION OF ENGINEERS-IN-CHARGE 


Wed., Feb. 25.—British Lighting Council, Brettenham House, 
Lancaster Place, London, W.C.2, “ Factory and Workshop 
Light ing,”’ J. F. Roper, 6.30 p.m 


INSTITUTION OF MECHANICAL ENGINEERS 


To-day, Feb. 20.—-ORDINARY MEETING IN CONJUNCTION WITH THE 
ApPLIED MECHANICS Group : 1, Birdcage Walk, Westminster. 
London, S.W.1, “* Experimental Study of Some Variables of 
the Tube Expanding Process,’’ L. E. Culver and Hugh Ford, 
6 p.m. je MIDLAND GRADUATES’ SECTION : Visit to Tubes, 
Lid., Rocky Lane, Aston, Birmingham, 7 p.m 

Sat., Feb. 21.—EASTERN GRADUATES’ SECTION : Visit to News 
of the World, 7 p.m. 

Mon., Feb. 23.—N.E. Grapuares’ SECTION : Cleveland Scientific 
and Technical Institute, Corporation Road, Middlesbrough 
“ Astronomy,”’ F. W. James, 6.30 p.m. 

Tues., Feb. 24.-AuTOMoBILE Division: 1, Birdcage Walk. 
Westminster, London, S.W.1, Discussion on “ Safety Features 
in Vehicle Design,” 6 p.m. ye EASTERN BRANCH: Good 
Companions Hotel, Slough, “ Artificial Satellites,” E. M 
Dowlen, 7.30 p.m. yy BIRMINGHAM A.D. CentRE: James Watt 
Memorial Institute, Great Charles Street, Birmingham, “ Years 
of Development,”’ R. A. Wilson-Jones, 6.30 p.m. %& EasTERN 
GRADUATES’ SECTION : Visit to Cobbold and Co., Brewers, 
Cliff Brewery, Ipswich, 7.30 p.m. 

Wed., Feb. 25.—AppLiep MeCHANics’ Group : 1, Birdcage Walk, 
Westminster, London, 8.W.1, Discussion on “ The Significance 
of Therma! Stresses in Design,’’ 6 p.m. E. MIDLANDs 
Brancu : College of Technology, Chesterfield, “‘ Development 
and Research in Industry,”"” H. G. Edmunds, 7.30 p.m. 

NORTHERN IRELAND BRANCH: Central Hall, Coll of 
echnology, Belfast, ““ Some Experiments with Internal Com- 
bustion Engines,”” R. C. Cross, 7.30 p.m. & YORKSHIRE 
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BRANCH: The University, St. George’s Square, Sheffield, 
Mechanical Marshalling of Railway Wagons in Works 

Sidings,’’ G. W. Grossmith, 6.30 p.m. yy WrSTERN GRADU- 

ATES’ SECTION : All-day Visit to Jaguar Cars, Ltd., Coventry. 

Thurs., Feb. 26.--WESTERN A.D. Centre : Royal Hotel, Bristol, 
“ Fatigue Testing of Vehicle Components,” T. C. F. Stott, 
6.45 p.m. ye EasreRN Grapuares’ SECTION: College of 
Technology, Northampton, Film Show, 7.30 p.m. wE. 
MIDLANDS GRADUATES’ SECTION : Gas Showrooms, Church 
Street, Peterborough, Film Show, 7.15 p.m. ye WESTERN 
GRADUATES’ SECTION : The College, Swindon, “ Some Aspects 
of Management Consultancy,’ D. M. Jack, 7.30 p.m. 

Fri., Feb. 27.—INPORMAL Discussion : 1, Birdcage Walk, West- 
minster, London, S.W.1, “ Choice of Gas Temperature and 
Steam and Pressure Conditions in Nuclear Power Stations,” 
6 p.m. Ye LONDON GRADUATES’ SECTION : Visit to the Ford 
Motor Company’s new foundry at Dagenham, 2 p.m. 


INSTITUTION OF NAVAL ARCHITECTS 


Tues., Feb. 24.—Memorial Building, 76, Mark Lane, London 
E.C.3, Joint Meeting with the Institute of Marine Engineers, 
. Ftching Vessel Development,’’ A. Hunter and G. C. Eddie 
5.30 p.m 


INSTITUTION OF PRODUCTION ENGINEERS 


To-day, Feb. 20.—SouTH WesTERN REGION*: Tethnical College, 
Brunswick Road, Gloucester, “ Fine Measurements,” J. 
Evans, 7.30 p.m. 

Mon., Feb. 23.—NoRrTH WESTERN REGION: Reynold’s Hall, 
Manchester College of Science and Technology, Sackville 
Street, Manchester, ** Handling and Packing for Export,”’ 
LD. G. S. Miller, 7.15 p.m. 

Wed., Feb. 25.-SOUTH WESTERN REGION : Town Hall, Weston- 
super-Mare, “Metallic Materials Development,”’ S. G. E. Nash. 
7.30 p.m 

Thurs., Feb. 26. M1DLANDS REGION : College of Further Educa- 
tion, Redditch, Worcs, ‘* Fibreglass Development and Applica- 
tion,”’ G. C. Watson, 7.30 p.m. ye NorTH MIDLANDS REGION 
Ruston Club, Lincoln, ** Motor Car Body Industry,” J. H 
Stephens, 7.30 p.m. ye ROCHESTER AND District GRADUATI 
Section : Sun Hotel, Chatham High Street, Chatham, “* New 
Techniques in Non-Destructive Testing,’’ W. G. Cook, 7.30 p.m. 

Fri., Feb. 27.—-NortH MIDLANDS REGION : Louis Room, St. 
James’s Restaurant, St. James’s Street, Derby, ** Automobile 
Testing and Development,’’ H. A. Dean, 7 p.m. ye WALES 
REGION : South Wales Institute of Engineers, Park Place, 
Cardiff, *‘ Compressed Air and Some of its Practical Applica- 
tions,’’ W. J. Ford, 7 p.m. 


INSTITUTION OF THE RUBBER INDUSTRY 


Mon., Feb. 23.—MANCHESTER SECTION : Grand Hotel, Man- 
chester, “ Developments in the Technology of the Direct 
Moulded Footwear Process,” C. E. Webb, 6.45 p.m. 


INSTITUTION OF STRUCTURAL ENGINEERS 


To-day, Feb. 20.—ScortisH BRANCH : Institution of Engineers 
and Shipbuilders, Glasgow, ‘* Modern Trends in the Desigr. of 
Steel Bridges and Structures,’’ W. R. Cox, 7 p.m. 

Thurs., Feb. 26.—11, Upper Belgrave Street, London. S.W.}. 
** Extensions to Constructional Shop : 170ft and other Long 
Spans,”’ F. R. Bullen, 6 p.m. 

Fri., Feb. 27..-MipLaNp Countirs BRANCH: James Watt 
Memorial Institute, Birmingham, ** Some Structural Problems 
Particular to Aircraft Design,’ A. J. Troughton, 6.30 p.m. 


JUNIOR INSTITUTION OF ENGINEERS 


To-day, Feb. 20.—Pepys House, 14, Rochester Row, Westminster, 
London, S.W.1, “ The Selection and Use of Arc Welding 
Processes,’’ E. Flintham, 7 p.m. 

Fri., Feb. 27.—Pepys House, 14, Rochester Row, Westminster, 
London, S.W.1, ** Computers and Materials Handling,’ W. J 
Kease and A, C. Quarterman, 7 p.m. 


MANCHESTER ASSOCIATION OF ENGINEERS 


Fri., Feb. 27.—Engineers’ Club, Albert Square, Manchester, 2 
* Electrical Models and Analogues,”’ E. Bradshaw, 6.45 p.m 


MANCHESTER STATISTICAL SOCIETY 


Fri., Feb. 27.—Portico Library, 57, Mosley Street, Manchester, 
Applications of Linear Programming Techniques to Problems 
of Production and Distribution,’’ A. Baines, 6 p.m. 


NORTH EAST COAST INSTITUTION OF 
ENGINEERS AND SHIPBUILDERS 


Fri., Feb. 27.—Lecture Theatre, Mining Institute, Newcastle upon 
Tyne, ** Some Engineering Developments in the Nuclear Power 
Field,"’ A. T. Bowden, 6.15 p.m. 


PLASTICS INSTITUTE 


To-day, Feb. 20.—MIMDLANDS SECTION : James Watt Memorial 
Institute, Great Charles Street, Birmingham, 3, “ Recent 
Developments in the Applications of Epoxy Resins,’ P. A 
Dunn, 6.30 p.m. 


REINFORCED CONCRETE ASSOCIATION 


Thurs., Feb. 26.—West OF ENGLAND BRANCH : New Schoo! of 
Engineering, The University, Bristol, “A Survey of Recent 
Developments in Reinforced Concrete,”’ A. W. Hill, 6 p.m 


ROYAL STATISTICAL SOCIETY 


Thurs., Feb, 26——Leicesterk Group: Room 104, College of 
Technology, The Newarke, Leicester, * Statistical Tests of the 
Accuracy of Weighing,’ D. H. Ward, 7 p.m. 4 SHEFFIELD 
Group Cavendish Room, Grand Hotel, Sheffield, “ The 
Analysis of Replicated Experiments on an Electronic Com- 
puter,’ M. J. R. Healy, 7 p.m. 


SHEFFIELD SOCIETY OF ENGINEERS AND 
METALLURGISTS 
Wed., Feb, 25.-The University Building, St. George’s Square. 
Sheffield, ** The Mechanical Marshalling of Railway Wagons 
in Works Sidings,’* G. W. Grossmith, 6.30 p.m 


SOCIETY OF INSTRUMENT TECHNOLOGY 


Tues., Feb. 24.—-CONTROL SECTION : Manson House, Portland 
Place, London, W.1, Symposium on “ Automatic Weight 
Control in Industry,’’ 6 p.m a 

Wed., Feb. 25.—CWESTER SECTION Grosvenor Museum 
Grosvenor Street, Chester, “ Automatic Boiler Control.’ 
J. E. O’Breen, 7 p.m 

Thurs., Feb. 26.—-GRANGEMOUTH SECTION: Leapark Hotel, 
Grangemouth, “ Design Characteristics of Control Valves,”’ 
A. M. Reid, 7 p.m. 

Fri., Feb, 27.—ScortisH SecTION : Scottish Building Centre. 
425, Sauchiehall Street, Glasgow, “‘ Data Handling in the 
Process Industries,’ A. Parsons, 7.15 p.m. 


TELEVISION SOCIETY 
Fri., Feb. 27.—Cinematograph Exhibitors Association, 164. 
Shaftesbury Avenue, London, W.C.2, Film, “The Wide 
Wide World,” 7 p.m. 
WOMEN’S ENGINEERING SOCIETY 


Wed., Feb. 25.—“* Hope House,"’ 45, Great Peter Street, Wesi- 
minster, London, $.W.1, Films, 7 p.m. 
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REFRACTORY CONCRETE 


THE ADAPTABLE REFRACTORY MATERIAL 


FOR 


HEAT-RESISTANT FLOORS 


OF ALL TYPES WHERE RADIANT HEAT OR SPILLAGE OF 
MOLTEN METAL OR SLAG IS LIKELY TO BE ENCOUNTERED 


ae 


READY 
FOR SERVICE 
IN 24 HOURS 


Write for information to the manufacturers of CIMENT FONDU 
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made with 


—_—> Rega Trade Mark = 
ALUMINOUS CEMENT 





& Crushed Firebrick 











LAFARGE ALUMINOUS CEMENT CO. LTD. 17:3 sroox street, LONDON, W.1 Telephone MAYfair 8546 


AP 3/74 
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It takes him 60 minutes* It takes him 40 minutes” 


to assemble to assemble 
100 ;’ full nuts 100 7 Nyloc 
and jam nuts self-locking nuts! 








By using one }” Nyloc self-locking nut instead of a many a company up to £2,000 a year! Why not call in 
full nut and a jam nut you could save 20 minutes and Simmonds tocarry outacompletely thorough costing 
approximately 2/- on every hundred assemblies. On of your present assembly methods? Our 16mm Nyloc 
some jobs, Simmonds self-locking nuts could save colour film is available for showing in your factory. 


time saved is money saved Ss I M M oO N D Ss Ss E L F.- LOC K 1 Ne G N U TS 





* All times bused on the Haddon & Genger 8 dard Data (1955) Handbook. 
Costs include wages at 5/- an } ’ verheads at 250 -_ 
‘-> \ 
IG 
SIMMONDS AEROCESSORIES LIMITED - TREFOREST - PONTYPRIDD - GLAMORGAN A MEMBER OF THE FIRTH CLEVELAND GROUP 
CRC 41N 
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RAYNER POWER DRIVES 


Infinitely Variable 
3 H.P. Varigear 18 to 94 r.p.m. 


Infinitely 
Variable 
4 HOP. 
10 to 50 r.p.m. 


Infinitely 
5 Variable 


3 H.-P. 
400 to 


























Compact purpose-made power drives are our business 


PETER RAYNERLTD RAYNER 


121 WHITEHALL RD- LEEDS 12 Telephone: LEEDS 33864 

















Capacity of machine 





shown: tubes 4” to 
13” diameter. 


MADE 
IN ALL 





ENGINEER 


AUTOMATIC 
WATER SCREENS 


’ ROTARY AND 
BAND TYPES 
FOR 


SCREENING COOLING 
WATER IN POWER 
STATIONS, PAPER MILLS, 
GAS WORKS, FACTORIES, 
Etc. 


CAPACITY : UP TO 
4 MILLION GALLS./HR. 


CATALOGUE ON 
REQUEST. 


LEDWARD & BECKETT LTD. 


PARLIAMENT MANSIONS, 
ABBEY ORCHARD STREET, 
LONDON, S.W.1. PHONE: ABBey 5429 








On all classes of steel and non- 
ferrous tubes, these Bronx Type 6.CR 

machines (all rolls driven) are unequalled for 
the highest straightening speeds giving perfect 
SIZES straightness with perfect surface finish. 











=for straightening Tube—— 





MULTI - CROSS ROLL 


TUBE 
STRAIGHTENING 
MACHINE | 











Illustrated is A: 





Type 6.CR4— other machines in the series are capable of 


dealing with tubes from ,,” to 12” dia. 


literature on request. 


BRONX ENGINEERING CO. LTD., LYE, WORCESTERSHIRE. 


illustrated 


Telephone: LYE 2307 & 2308 
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It takes him 60 minutes* It takes him 40 minutes* 
to assemble to assemble 

100 ;' full nuts 100 7 Nyloc 

and jam nuts self-locking nuts! 








By using one }” Nyloc self-locking nut instead of a many a company up to £2,000 a year! Why not call in 
full nut and a jam nut you could save 20 minutes and Simmonds tocarry outacompletely thorough costing 
approximately 2/- on every hundred assemblies. On of your present assembly methods? Our 16mm Nyloc 
some jobs, Simmonds self-locking nuts could save colour film is available for showing in your factory. 
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RAYNER POWER DRIVES 


Infinitely Variable 
3 H.P. Varigear 18 to 94 r.p.m. 


Infinitely 
Variable 
4 HP. 
10 to 50 r.p.m. 


Infinitely 
1 Variable 


3 H.P. 
400 to 


























Compact purpose-made power drives are our business 


PETER RAYNERLTD RAYNER 


121 WHITEHALL RD - LEEDS 12 Telephone: LEEDS 33864 
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AUTOMATIC 
WATER SCREENS 


’ ROTARY AND 
BAND TYPES 


FOR 


SCREENING COOLING 

WATER IN POWER the 

STATIONS, PAPER MILLS, 

GAS WORKS, FACTORIES, 
Etc. 


CAPACITY : UP TO 
4 MILLION GALLS./HR. 


CATALOGUE ON 
REQUEST. 


LEDWARD X BECKETT LTD. 


PARLIAMENT MANSIONS, 
ABBEY ORCHARD STREET, 
LONDON, S.W.1. PHONE: ABBey 5429 























Capacity of machine 
shown: tubes 34” to 
13” diameter. 





MADE 
IN ALL 
SIZES 


straightness with perfect surface finish. 


dealing with tubes from ;,” to 12” dia. 
literature on request. 


BRONX ENGINEERING CO. LTD., LYE, WORCESTERSHIRE. 


-For straightening Tube 


On all classes of steel and non- 
ferrous tubes, these Bronx Type 6.CR 

machines (all rolls driven) are unequalled for 
the highest straightening speeds giving perfect 
illustrated is 
Type 6.CR4— other machines in the series are capable of 














MULTI - CROSS ROLL 


TUBE 
STRAIGHTENING 
MACHINE 
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Illustrated 


Telephone: LYE 2307 & 2308 
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BROOMWADE" at a Fairey Aviation factory 


FOR GUIDED WEAPON FOR GENERAL 
TEST EQUIPMENT MACHINE SHOP SERVICES 


























® 


wi 





A Mito . 


. oe Sp! * 





Type TS compressor. Output 322-1000 cu. ft. of free air per min. Type D compressor. Output 80-200 cu. ft. of free air per min. 


drills, rivet guns and general machine shop services. “ BROOMWADE” Air 
Compressors for utmost ECONOMY and RELIABILITY. 

The Fairey Aviation Company Limited is but one of many famous aircraft companies 
to whom “ BROOMWADE ” represents all that is best in compressor design and con- 
struction. 

A wide range of ““ BROOMWADE ” compressors is available with outputs from 2—2200 
cu. ft. of free air per minute, for immediate delivery. 

“ BROOMWADE” Pneumatic Tools specially designed for the aircraft industry are 
also available in a wide range. Perfectly balanced, light, robust and speedy, they put 
“ BROOMWADE ” compressed air to work in the most economical and efficient way. 


. B ROOMWADE ” Air Compressors for guided weapon test equipment . . for pneumatic 


WRITE FOR FULL DETAILS 


‘““BROOMWADE”’”’ 
AIR COMPRESSORS AND PNEUMATIC TOOLS 


YOUR BEST INVESTMENT 


Telegrams: “Broom ”’, High Wycombe. (Telex.) 


BROOM & WADE LTD., P.O. BOX No. 7, HIGH WYCOMBE, ENGLAND. Telephone: High Wycombe 1630 (10 lines). 
629SAS 
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One of the liitest of the many railway electrification schemes 
(Conductor Rail and Overhead Systems) 
for which Bullers have supplied insulators and fittings 
during the past 50 years. 


Published by courtesy of the main contractors 
Messrs. British Insulated Callenders Construction Company Limited 


SCHEMES SUPPLIED 


British Railways (conductor rail, overhead AC & DC) 
London Passenger Transport Board (conductor rail) 
Argentine Railways (conductor rail) 
Brazilian Railways (overhead) 

Bolivian & Chilean Railways (conductor rail) 
Indian Railways (overhead) 

New South Wales Railways (overhead) 

Polish State Railways (overhead) 

South African Railways (overhead) 
Victorian State Railways (overhead) 





BULLERS LIMITED 


MILTON +« STOKE-ON-TRENT - STAFFS 


Phone : Stoke-on-Trent 54321 (5 lines) 


Grams and Cables ; Bullers, Stoke-on-Trent 





THE 





| | HIGH TENSILE BRASSES AND 


ENGINEER 


‘MACHINE MOULDED 





CASTINGS 00. 

















77 


REPETITION 





IN GREY IRON, GUN METAL, 





from print 


ALUMINIUM 





to product! 





THOS. HOLGROFT 


AND SONS LIMITED 
ETTINGSHALL FOUNDRY, WOLVERHAMPTON 


TELEPHONE: WOLVERHAMPTON 41271 /2 








STEAM TRAPS 


GUARANTEED FOR 2 YEARS 


ALSO REDUCING VALVES, WATER HEATER CONTROLS 
H.P. HOT WATER VALVES 


INDUSTRIES LIMITED 


WOLVERHAMPTON. Phone: 23901 


MIDLAND 
HEATH TOWN WORKS 
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A Series of 3-way and 4-way Valves of 
robust construction in ; and = B.S.P. 


Sizes. 
Designed for Manifold Mounting and easily 


convertable to Hand or Foot Operation. 
Available as Two Position Non=Locking 
or Two and Three Position Locking Type 
Valves. Foot Valves with Singlé or Double 
Treadle. 

Suitable for Air Pressures up to 125 P.S.I. 


FOR FURTHER DETAILS WRITE TO: 
THE WELLMAN SMITH OWEN ENGINEERING CORPORATION LTD. 





PARNELL HOUSE, WILTON ROAD, LONDON, S.W.1 WORKS: DARLASTON, South Staffs, & BELFAST. 












Grouped Push Button Controls 
A for Automatic Operation 
BUY BRITISH 
Over 50 years experience 
embodied in our plants 


ST. GEORGES ENGINEERS LTD 


ORDSALL LANE, MANCHESTER 5 





Telephone : TRAfford Park 1207 (4 lines) Telegrams: *GEORGIC’ Manchester 5 


r ¢ LTO. MANCHESTER SGE I134P 
$Y: Oe ‘ as supplied to Messrs. Vauxhall Motors Ltd. 


OO ——— hl 
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Where the problem involves 
the correct type of drive for 
new items of equipment, Morse 
Chain Engineers are always 
ready to call and advise you. 
When chain replacements are 
needed these can be obtained 
from stock depots convenient- 


ly situated in the important chain driv es 


industrial centres. 


BORG-WARNER LTD. LETCHWORTH, HEARTS. TELEPHONE 2170 
>» Way Clutches, Morse Chains and Hartcliffe Chains 


MORSE CHAIN DIVISION, 


Manufacturers of Automotive Transmissions, Torque Converters, One 
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logue, published by the 





Pioneers of Industrial First 





Aid, includes a_ section 
summarising British First 
Aid Regulations. It is 








available free to purchasers 
of First Aid equipment who 
apply on their Company’s 
letterhead, and refer to this 


Journal. 


CUXSON, GERRARD & Co Ltd 
OLDBURY, BIRMINGHAM 
ESTABLISHED 1878 
Phone: BROadwell 1355 
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gauges 


This bridge is safe from rust because it is hot galvanized, the 
most effective method of preventing the corrosion of iron and 


. . ele ated 





stee! and the cheapest in the end. Hot galvanizing ensures a tough wen a 

tightly adherent & thick coating of zinc alloyed to the basic steel. 

Few structures or parts are too big, too small or too complex for } 

this versatile process. For further information write to the Electrical wire resistance strain gauges are accepted by engineers 


Hot Dip Galvanizers Association, 34 Berkeley Square, London W1 


strains in all types of structures and machines. The electrical 
resistance strain gauge consists of a grid of fine wire bonded to 
a paper or Araldite membrane which can be cemented to the 
surface under investigation. Connections are taken from the 
gauge to apparatus designed to give reliable and quick readings 
of the strain being measured. 


| as one of the most important means of investigating stresses and 
| 










Tinsley strain gauges are available in various designs & 
materials to meet individual requirements within three 
broad temperature ranges :— 







Standard strain gauges............... 70°C Max. 
Medium temp. gauges.......... weoyted 300°C Max. 
High temp. gauges.....................700°C Max. 






A range of measuring instruments can be supplied for 
indicating and recording static strains. 


Write for Lists 210 and 210A, giving full particulars of Tinsley strain gouges and 
associated measuring apparatus. 


H. TINSLEY & CO. LTD. WERNDEE HALL, SOUTH NORWOOD, LONDON S.E.25 


Telephone: ADDiscombe 6046-7-8 
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For Printed Circuits 









.. - use Copper-Clad 
TUFNOL 


(REGISTERED TRADE MARK) 


Tufnol is strong. Tufnol is a first-class electrical insulator. Tufnol can be 
supplied copper faced. . . 

These three simple facts explain the preference of radio and electronic manu- 
facturers for Copper-Clad Tufnol for printed circuits. 

Tufnol has a world-wide reputation for combining mechanical strength with 
good electrical insulation. Samples of Copper-Clad Tufnol will gladly be 


supplied for testing purposes. 
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‘REMEMBER 
FEROBESTOS... 


HEAVY objects 


-YOU CANT BEAT THE 


MONKEY WINCH 


TREWHELLA BROS. PTY. LTD. FO RG ET 


117 Rolfe Street, 


Smethwick Birminghan _| | MAINTENANCE 
PROBLEMS 


That’s just one of the reasons why Ferobestos, 
asbestos-reinforced plastic material, is demanded by 
so many engineers in their specifications. Ferobestos 
is used for new applications every day... we should 
be glad to discuss its value to your industry. 

LOOK AT THESE QUALITIES AND SEE WHY YOU SHOULD 
SPECIFY FEROBESTOS. 

great physical strength - high strength-to-weight 
ratio - low moisture absorption - good chemical 
resistance - high wear resistance - low coefficient of 
friction - excellent dimensional stability - high 
temperature resistance. 

SOME ENGINEERING APPLICATIONS: 

Bushes—Coupling discs—Bearings—Gears & Rollers 
—Piston Rings—Wearing Slippers—Mounting Pads 
—Compressor Blades—Thrust Washers. 

Ferobestos is available in a number of special grades 
including silicone impregnated for greater heat 
resistance and graphite impregnated to assist 


Beat competition lubrication. Ferobestos can be supplied from stock 


in sheets, rods and tubes. Special mouldings, where 


with NIAGARA mechanisation quantity justifies the cost, can be made to order. We 


will be pleased to supply literature on request. 


Tremendous hand powered pull makes light work 
of positioning machinery whether it be big transformers 
or ordinary machines. Anchored in a trice to any 
fixed object. Portable, quick and reliable. Saving 
time and cost all over the country. 
Write for details today. 
eS 











Whatever the difficulties of conditions, Niagara can devise a system of 


mechanisation that will keep you abreast of competition. The cost can be 

handled easier than you think. Niagara can bring the material from the . F R 0 R F S T 0 S 
pit, clean, screen, wash, store and deliver 2 
accurately to lorries. Ask Niagara to be manufacturers of 


constructive on these lines. Enquiry costs “TENEMAX ad 
Regd. TRADE MARK 


nothing. Pibeenctjonena —asbestos reinforced plastics 


SCREENING 
SURFACES 


The solution to i a 
N IAGARA damp and difficult J. W. ROBERTS LTD. 


materials. Chorley New Road, Horwich, Botton. Tel: Horwich 840 


SCREENS (Gt. Britain) LTD. No heating required 
STRAYSFIELD ROAD, CLAY HILL, ENFIELD, MIDDX. Fullest porticulars 
Telephone: Enfield 6622 (4 lines) —— A Member of the Turner & Newall Organisation 





Branch Sales Offices: LONDON, GLASGOW, BIRMINGHAM, LEEDS. 




















Feb. 20, 1959 










-—- oe 


Fabrication has come a long way in the last 
hundred years—and so have Clarks, whose new 
Fabrication Shop is specially, modernly equipped 
to handle work in stainless steel, mild steel, 

and aluminum—as well as copper of course 

The traditions of quality workmanship 

are now combined with today’s techniques 


at Clarks of Hull. 


F ENGINEER 83 


@ Metallic Arc Welding 
“ @ Argonaut and Argon-Arc Welding 
@ Stress-relieving and testing facilities 


syne," 


FOR EVERY TYPE OF WELDED FABRICATION, Agents or representatives 


A MEMBER OF THE NEWMAN HENDER GROUP 





ee ee EM KITES S 


in all parts of the country 


GEORGE CLARK & SONS (HULL) LIMITED + HAWTHORN AVENUE - HULL -: TELEPHONE 37654 - TELEGRAMS “CLARK, HULL” 


| Bearing Bracket tn Malleable 


Brake shoe for smail 
vehicle in Malleable 


Iron 


Gloucester Foundry Ltd. Emlyn Works, Gloucester 








—_—r 
nd 
ie 
SD on, 
— 





Iron. Weight 3% lbs 





* Telephone: Gloucester 23041 * 





7 


that Gloucester malleable iron castings are 
of high definition, true to pattern, cleaner and 
smoother because of better sand practice 
- and better fettling. 
a Mould and core sands and their bonding 
additives are under constant laboratory 
supervision, even the very sand grains are sized and num- 
bered, and consistency and distribution of sand are strictly 
controlled by a continuous mechanical unit. The high 
refractory characteristics prevent sand “‘burn-on” at re- 
entrant angles, thus greatly increasing the life of cutting tools 
during the machining process. The new elevator-type 
electric furnace anneals in 48 hours — instead of the usual 
7 days. It also allows greater control of the component during 
annealing, resulting in uniformity of metal, greater strength, 
and resistance to impact. 


: % 
Ky ““As clean as a Gloucester Casting’ means 


A typical Gloucester Malleable specification. 

















Gloucester Gloucester Lamellar 
Blackheart Malleable Pearlitic Malleable 
Elongation aa 18% Elongation <n $% 
Yield Point .. I2tons Yield Point .. 24tons 
Nase: Tensile Strength 25 tons psi Tensile Strength 35 tons psi 





AELOLCL STL 


> 
o> | @LOUCRESTER 
7 Ay 3 | 3 | 
=GOOD casTINGs~/ / 


a = = 


~ 


Telegrams: ‘Pulleys’ Gloucester * A subsidiary of the Gloucester Railway Carriage & Wagon Co. Ltd. 
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STOTHERT & PITT CRANES 
MAKE FAST WORK OF 
CARGO HANDLING 


p STOTHERT & PITT LTD - ENGINEERS - BATH - ENGLAND 
LIMITED) London Office: 38 Victoria Street S.W.1 
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PRESSURE VESSELS : TANKS 
DUCTWORK ‘ CHIMNEYS* CYCLONES 
CENTRIFUGAL FANS * STEELWORK 


FABRICATED PLATEWORK and SUPPORTS 
DESIGNED, MANUFACTURED & INSTALLED 


SUPERWELDS ews» LTD. 


Princes Rd, Dartford Tel: DARTFORD 6333 











RESISTANCE STRAIN GAUGES | 


By J. YARNELL, B.Sc.. A.Inst.P. | 
Price 12s. 6d. 


This book deals with the construction and application of resistance strain gauges and with the 
most commonly used circuits and apparatus. The strain gauge rosette, which is finding ever 
wider application. is treated extensively, being introduced by a short exposition of the theory of 


stress and strain ina surface. 
Order your copy through your Bookseller or direct from:— 


(Postage 6d.) 





ELECTRONIC ENGINEERING, 28, Essex Street, Strand, London, W.C.2. 























is a difficult prisoner... 


and it must be kept in 
solitary confinement 
too; no fraternisation 
with that insidious 
enemy dirt, either. 
SuPerfect Oil Seals 
are the perfect goalers. 
They do their job so 


cheaply, so efficiently, 





and so silently that 


they are usually completely 





forgotten. 








vn 


GBeureo} SUPER OIL SEALS & GASKETS LTD. 


FACTORY CENTRE, BIRMINGHAM, 30. 


Manufacturers of ‘SuPerfect’ Hydraulic Packings and ‘O” 


Rings; ‘Romet’ water pump seals and mechanical pump 
seals; ‘Aeroquip’ Flexible Hose with detachable re-usable 
fittings; ‘Fidrac’ mechamical rubber mouldings; ‘ Redcaps’ 


Polythene Protective Caps and Plugs 
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McNEIL 


manhole doors 


for air-receivers, 


boil rs, ele 








HEAVY STEEL PRESSINGS 
FOUNDRY LADLES 
FABRICATED STEELWORK 
WELDED CENTRAL 
HEATING BOILERS 


CHARLES McNEIL LIMITED 


KINNING PARK HYDRAULIC FORGE 
570 SCOTLAND STREET, GLASGOW, 5.1. 
Grams: ““McNeil, Glasgow” Phone: South 1131 








AUTOMETRIC 
pumps 


oe 
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‘for 


many 


purposes 


CENTRIFUGAL Jel 


GEAR 
TURBINE 
®MINI-GEAR 
a eee 
OSCILLATING 
ROLLER VANE 


VACUUM 
*DIAPHRAGM VACUUM 


PISTON 


. HP ? i 


write for catalogue 


AUTOMETRIC PUMPS LTD 


LOWER WATERSIDE 


MAIDSTONE KENT 
PHONE: MAIDSTONE 4728 
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Are these hands helping you? 


WITH THE NEW JQUJ-)00 UNIVERSAL ATTACHMENT 


you can IWOREASE PRODUCTION 




































The amazing “JAY-DEE" Universal eo o\on 
Attachment saves you time, labour ar 
and money at every turn! Staying ACRES: 
permanently in position, needing FACING PD 
no adjustment by the operator, it c{ > 
carries Out one perfect job after am é 
another, rapidly and safely. The ——— 
“ JAY-DEE” is adaptable to TAS <P Test and experimental work in P.J. laboratories, carried out in the 
all drilling machines, com- AVY hands of qualified paint chemists, is the basis of the expert Technical 
bination lathes, turning Ee Advisory Service which is offered to all industrial paint users. The 
and boring mills, and can TAPPING reer: services of these skilled hands are directly available through personal 
readily undertake the duties at) contact with your P.J. technical representative. 
of any three turret stations. Sy 
— You can rely on 
CLYDESIDE amare 
for Paint and Service 
TOOL CO. : LTD. : FREE DEMONSTRATION / 
esp sevensinn sveanr. A demonstration of the “JAY-DEE" Uni PINCHIN, JOHNSON & CO., 4 CARLTON GARDENS, $.W.1 
GLASGOW E.2. your convenience, at your works. Telephone: TRAfalgar 5600 
SHEttleston 4123. BELFAST BIRMINGHAM BOOTLE BRIGHTON BRISTOL GLASGOW 
LEEDS MANCHESTER NEWCASTLE-ON-TYNE SOUTHAMPTON 





















Steel 
Castings 


for Shipbuilding and 


General Engineering 









up to a finished weight 
of 40 tons. 







THE STEEL COMPANY OF SCOTLAND LIMITED 


HEAD OFFICE: 132 BLOCHAIRN ROAD, GLASGOW, N.1 
LONDON OFFICE : 17 GROSVENOR STREET, Ww.1 
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Plenum heating plantin University. 


profit by experience... 


SPACE HEATING 
IN EVERY FORM 
DOMESTIC & INDUSTRIAL 
HOT AND COLD WATER 
SYSTEMS 
AIR CONDITIONING 

AND VENTILATION pe 
7 STEELS ENGINEERING INSTALLATIONS 


DUST AND FUME REMOVAL 
STEAM PLANT AND 
PIPELINE INSTALLATION 


Whatever the problem—S.E.I. 
are best qualified to design, 
engineer and install the 
perfect system evolved to 
meet each specific need. The 
cumulative experience of 

80 years’ research and 
practice is immediately 
available. 

Specialists in the latest 
methods of invisible Heating 
and the new Radiant system 
for use with acoustic and 
suspended ceilings. 
Advanced techniques in the 
suppression of air pollution 
at source offer a vital service 
to industry. 











Embedded floor heating panels. 


STEELS ENGINEERING INSTALLATIONS LIMITED 
Head Office: Crown Works, Sunderland 


LONDON: 143 Sloane St., S.W.1. BIRMINGHAM: 172 St. Paul's Rd., 
Baisali Heath, 12. NEWCASTLE-ON-TYNE: 13 Brunswick Place, 1. 


Scottish Associates SE! (Scottand) Ltd., 
: GLASGOW: 529 Sauchiehaiil St., C.3. 


‘ 


216 
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combat 


atmospheric 
pollution — 
with 


the 
NEW 


¢ 6 NEW TO GT. BRITAIN— 
ee **DEP’’ Dust Control Equipment—already established throughout Europe—is now available 
for the FIRST TIME in Gt. Britain, manufactured at our Tipton works. The new “*‘ ALLEN- 
DEP” GRIT ARRESTER is designed to cover the widest possible field of Dust and Grit 


Control. It is particularly suitable for Boiler Plant. 


>| >| ADVANTAGES OF “‘ALLEN-DEP”’ GRIT ARRESTER 
@ High efficiency under all conditions 
@ Back pressure negligible for all requirements 


@ Simplicity and ruggedness 


@ Economical to install, with low-running and maintenance costs 
@ Power saving, compared with other similar equipment 


@ No modification needed generally to fan or stack 


@ Has the capacity to deal with high or low-dust conditions 
@ Is able to cope with large or micronic dust particles 
@ Can withstand high temperatures 


(Brit. Pat. No. 699760) @ Is suitable for varying flow conditions 
Also covered by patents in other countries. @ Can be used as a dry, wet or viscous filter 


LET OUR ENGINEERS GIVE YOU— 


Advice and Erection Service — The benefit of wide application — Practical guidance during 
installation — Final installation inspection and running tests — Periodic routine visits for 
maintaining efficiency. 

For further information, write to :— 


ALLEN & SONS (TIPTON) LTD., 





ALLENS fron 


P.O. BOX 4 - TIPTON «- STAFFS 
Tel: TIPTON 1266 














Stepless speed variation 

over a9 to | output speed 
range (1/3 to 3 times the 
input speed). 

Constant horse-power 
transmitted throughout 

the speed range. 

Flange mounted motors 
(when required) giving 
Output speeds from 320 to 
2880 r.p.m. and from 480 

to 4320 r.p.m. 

Output speeds down to 3 

to 27 r.p.m. or lower can be 
obtained with flange mounted 
Reduction Gears. 
Exceptionally light, sensitive 
and accurate control of speed 
settings by lever or handwheel 
with counter type indicator 
incorporated if required. 


On 


VARIABLE SPEED GEARS 


3 h.p. motorised 
variator 

















Co-axial input and output 
shafts which rotate in the 
same direction. 

Service reliability resulting 
from a simple design 
manufactured to high precision 


limits. 


Compactness, with consequent 
ease of mounting as an integral 
part of a machine. 

Vibrationless and silent 
performance. 

Standard range |/33 h.p. to ISh.p. 
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Scrutiny of youth 


It is certainly the prerogative—and almost the duty—of each generation to 
question the ideas and loyalties of its predecessors. Were it not so 
progress would be slow indeed. 

But to question does not always mean to reject. In industry, for instance, 
there are many examples of ‘conservative’ loyalties withstanding the fresh 
and searching scrutiny of youth. 

There are enduring names in British industry, long-established companies 
whose own successive generations have contributed much to progress— 
without impairing that aura of un-noisy efficiency and complete dependa- 
bility commanding a degree of confidence yesterday that is endorsed 
today and will be endorsed tomorrow. 


We are very proud that year after year we continue to be numbered 
among them. 


Stee! Founders - Roll Makers and Engines 


JARROW METAL INDUSTRIES LIMITED 


WESTERN ROAD, JARROW, CO. DURHAM 


Subsidiary Company of 
ARMSTRONG WHITWORTH (METAL INDUSTRIES) LIMITED, Close Works, Gateshead upon Tyne 8 
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iS THERE 
ANYTHING 


\ 
s\ 





which will drill 

more holes at the 

same list price 
than a 


SPEEDICUT 


“CHIPBREAKER” 
DRILL 











pn 
e we 
Re) 


Drilling mild steel components with a 
SPEEDICUT “CHIPBREAKER” DRILL our 
customer drills 17,000 3” diameter holes 
before regrinding. The finish of the holes is 
excellent and the long life between regrinds 
enables the maximum advantage to be taken 


of advanced automatic machine tools. 


Take advantage of the latest techniques in tool 
making—SPECIFY SPEEDICUT. 


| ow Saw nen 


SPEEDICUT WORKS, CARLISLE ST. EAST, SHEFFIELD. 





THE 


ENGINEER 





SIX HUNDRED AND TWENTY SEVEN 


BROOKS Fan-Powered Extract and Input 
Units handling large air volumes and de- 


signed to suit various roof construc- 
tions were installed at Vauxhall’s new 
Dunstable plant. 
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100 hours of continuous 
trouble-free running, every 

week for seven years. That’s 

the record of the 6 cylinder 

0.600 Leyland industrial en- 

gine operated by J. Gwilliam 

Ltd., at their Coultershaw 

Mill, Petworth. 

Apart from maintenance of injectors and valves 
... Oil filters changed regularly and the use of a 
good lubricant, no other work has been found 
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With pistons and cylinder walls in excellent con- : 
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ENGINES 


The Greatest Moving force 
in Lhdustty 


dition, this engine, in the opinion of the operator 
“is due for many more thousands of hours before 
a major overhaul will be needed ”’. 
, Such a testimonial to Leyland efficiency is natur- 
.? ally pleasing—but not surprising. For when you ally 
25 years of diesel specialisation to the resources of 
one of the world’s largest organisations in this 
particular field, plus an after-sales service second 
to none—then the result must be exceptional. And From 80 hp to 930 h 
Leyland engines are certainly all that—and more. p. 
LEYLAND MOTORS LTD . LEYLAND . LANCS 
M 
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flexuous 
fiexible 


and tough 


In other words — and in any length the job demands — Mersey 
Welding Cables are very strong and very supple, and therefore 
completely satisfactory for all welding operations. 

They can be slung, hung or simply dragged — with the maximum 
of ease and manageability — over the roughest, toughest surfaces 
with no risk of damage to the hardy, resilient rubber sheathing and 
with the greatest freedom of movement for the welder himself. 


fiexile 


With conductors of copper — or aluminium for extra lightness — 
and insulation of Vulcanised Rubber or P.V.C., they are cables of 
the highest quality produced at most competitive prices, backed by 
very considerable know-how and many years’ experience of this 


particular industry. 


Mersey Cables 


All popular types of ‘ flexibles’ are held in stock for immediate delivery; for more about these — 
and ‘ distributors’ too — write for Leaflet No. K/ 103 


MERSEY CABLE WORKS LIMITED uwerpoo 20 


W MCW 23a 











Bara 
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LACK 
DRIVE 7 


All the drive you have at your 
command is of little use without 
adequate transmission. And no 
transmission is adequate without 
ry the best gears. Long ex- 
~ perience in the production of 

every type of gear, qualifies 
Aurora to satisfy your most 


AU RO RA ee 
Our technical representatives 


will be pleased to call and 


GEA R S discuss your requirements. 


sae 











@ GEARS OF EVERY DESCRIPTION 


AURORA GEARING CO. (WILMOT NORTH) LTD., EOMUND RD., SHEFFIELD 


(A subsidiary of Aurora Gear & Engineering Co., Ltd.) 





























EVERYTHING FOR THE 
PATTERN SHOP 
| FILLE TS} LETTERS 
¥ | weeeee 7 


MALL IRON LEATHER FILLET 
BRASS 


powens sam J.W.éC.J.PHILLIPS LTD. Lgl 


METAL PATTERNS POMEROY ST. NEW CROSS, LONDON.S.E.14 SOCKETS 





































( Eras —. 
TEEOnNSI DES ~ 
$20 BRICANTS 


THE iRONSIDES LIMITED - DAW BANK - STOCKPORT - CHESHIRE CW. 5925, 1 
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HARVEY 
IRONWORKS 


INVITE ENQUIRIES FOR 


PLANT HANDLING 
EQUIPMENT, ~ 
WELDED 


FABRICATIONS 


AND PLATE WORK 
(TANKS, ETC.) TO 
SPECIFICATION 




















ESO 


PALLETS 











ST RT 














METAL PARTITIONING 


HARVEY 
IRONWORKS 
LTD. 


337 HOLYHEAD ROAD, 


HANDSWORTH. BIRMINGHAM 21 
Tel: WEST BROMWICH 2193 
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Tested and recommended by the 
Ministry of Supply (MTV Branch) 
Reference No. VG.6/300/FIR 
for export to tropical countries. 


OSOTITE—the modern scientific sealing which has been proved by rigorous tests 
to be the perfect jointing for smooth surface and screw unions. OSOTITE is a 
simply applied liquid compound, impervious to heat, petrol, oil, grease, water 
and steam which ensure in a few minutes a HIGH PRESSURE GAS, AIR or 
WATER-TIGHT JOINT. Write for full details and prices. 


Worm Drive Hose clip 4s OSOTITE 


Our 100 years presswork experience has enabled us to produce a dip 
with all the tenacity of thé Bulldog. 


AEE EI BY Y2.6 BRANDS LIMITED 





A SLICK PRODUCT 


WADDON CROYDON 


570 





Semple ond price list from Dept. E 
HERBERT TERRY & SONS LTD., Spring Specialists, REDDITCH, WORCS 


HOLMES-ROTHEMUHLE 
MULTI-CELE CYCLONE 
DUST COLLECTOR 


A very large percentage of atmospheric pollution arises from the stack 

<3 Ret emissions of hand, stoker and pulverised-fuel fired boilers, and it is 
alg in this field especially that the Multi-Cell Cyclone presents an inexpensive 

j and efficient solution to many of the problems involved. 














é ~ 





Other types of dust cellection and control plant manufactured by the Gas Cleaning Division 
of the Holmes Organisation include Electrical Precipitators, 
/ Electronic Air Filters and Multi-Wash (Wet) Collectors. 


Y, Please write for fully descriptive literature. 


Tr. 
cr. 
°c 







































WwW. C. HOLMES & CO LTD 
Gas Cleaning Division, Turnbridge, Huddersfield 
Telephones: Huddersfield 5280 London: Victoria 9971 Birmingham: Midland 6830 


HOLMES 
Lavooeesssace | 




















gigas 





Switzerland —Elex AG.: Union of South Africa ~ Bray di 





Technical Assoclates : Australia — Woodall-Duckham (Australasia) Pty. Lid Germany — Apparatebau Rothemuhle: Sweden —Industrikemiska Aktiebolaget 
Engineering ( Pty.) Ltd.: U.S.A. — Koppers Company Inc. 
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How long by your methods? 


electrode loss and a good surface finish for dies, moulds, 


This 6” diameter pedal pad forging die was formed in 
press tools and form tools of the difficult and intricate 


twelve hours using the GKN Spark Machine. The finished 
die required no further work before use. nature. Its operation is safe, simple, speedy, and 
GKN Electro Erosicn simplifies intricate shaping;— accurate. 

makes easy the working of hardened steels and tungsten _—‘ Further details of the GkN Spark Machine and its many 


advantages can be obtained without obligation from 


carbide. 
Welsh Metal Industries or Sales Agents. 


A GKN Spark Machine gives a high cutting rate with low 


iil soark machine 


DESIGNED BY THE GKN RESEARCH LABORATORY 


Manufactured by 
WELSH METAL INDUSTRIES LTD. Caerphilly, Glamorganshire 


Sales Agents M.C. Layton Limited, 96-98 Victoria Street, London, S.W.1 
Rudkin & Riley Limited, Cyprus Road, Aylestone, Leicester 





We can now quote quick delivery of all gear umts. 
Write, or "phone Foknstone 861 for full details. 


Reid 
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HIGH SPEED GEARS UP TO 3000 h.p. 
| 





Reid are completely equipped to produce all 
types of gears and drives. Gears up to 
3000 h.p. and spiral bevels at 34” dia and 
over give some indication of the resources at 


the Linwood factory of Reid. 


ENQUIRIES ARE WELCOMED FOR ALL 

TYPES OF GEAR CUTTING AND 

SPECIAL MACHINE GEAR DRIVE 
MACHINING. 


Every Type—Every Size—Every Need. 





THE REID GEAR CO. LTD., LINWOOD, Nr. PAISLEY. 





CUT COSTS — SAVE T 


WITH THE 


Fork Lift Trucks, Road 
Rollers, Earth moving 


equipment etc. Our 


illustrations show some of 


the varied applications to 
which the Brockhouse 
Industrial Torque 


Converter has been used. 


Some of the leading manufacturers 
who are using the Brockhouse In- 
dustrial Torque Converters in their 
equipment : 

W. E. Bray & Co. Ltd., Conveyancer 
Fork Trucks Ltd., Coventry Climax 
Engines Lid., Eddison Plant Lid., 
David Brown Industries Ltd., Merton 
Engineering Lid.. Davey, Paxman & 
Co. Ltd., Ruston-Bucyrus Ltd.. F. E. 
Weatherill Lid., Hunslet Engine Co. 
Lid., Ford Motor Co. Ltd., E. Boydell 
& Co. Ltd. 


BROCKHOUSE INDUSTRIAL 
TORQUE CONVERTER 


May we have the opportunity 
of studying your problem ? 


Write for details and literature 





Developed and made by 


BROCKHOUSE 


ENGINEERING LTD. 


VICTORIA WORKS WEST BROMWICH 
Telephone: Wednesbury 0243 
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London Office: Imperial House, Dominion Street, E.C.2. 












Maintained 
Preferences... 


We are very proud of the list we give below 
—of customers who have placed repeat 
orders with us over periods of many years. 
Bagnall locomotives are built to last ; 
the built-in craftsmanship becomes more 


apparent the longer they are in service? 


LOCOMOTIVES 


STEAM, FIRELESS, DIESEL ELECTRIC 
DIESEL MECHANICAL AND 
DIESEL HYDRAULIC 


First order received from HENRY ROGERS, SONS, & CO. LTD. 

Further orders received 1884, 1885, 1886, 1888, 1890, 1891, 1892, 1893, 1904, 
1905, 1907, 1910 and 1948. 

First order received from THE BUTTERLEY CO. LIMITED. 

Further orders received 1899, 1939 and 1943. 

First order received from GAS LIGHT & COKE CO. 

Further orders received 1895, 1898, 1904, 1908, 1913 and 1941. 

First order received from ASSAM RAILWAYS & TRADING CO. LTD. 
Further orders received 1896, 1897, 1898, 1904, 1913, I919, 1924, 1927, 1930, 
1934 and 1935. 

First order received from PARK GATE IRON & STEEL CO. LTD. 

Further orders received 1900, 1912, 1917 and 1941. 

First order received from TONGAAT SUGAR CO. 

Further orders received 1907, 1910, 1925, 1928, 1929, 1932, 1934, 1938, 1940, 
and 1944. 

First order received from THE STAVELEY COAL & IRON CO. LTD. 
Further orders received 1940, 1941, 1944 and 1947. 


First order received from THE BOWATER ORGANISATION. 
Further orders received 1923, 1928, 1932, 1934, 1940 and 1951. 


First order received from BALDWINS (SOUTH AFRICA) LTD. for 
RUSTENBURG PLATINUM MINES. 
Further orders received 1946, 1950 and 1951 


First order received from A. & H. MACNAY. (PTY.) LTD. 
Further orders received in the same year, 1936, 1945 and 1954 


HEENAN) W. G. BAGNALL LTD. 


——GROUp CASTLE ENGINE WORKS, STAFFORD 
COMPANY Telephone: STAFFORD 321/322 Telegrams: Bagnall, Stafford 


Telephone: MONarch 7Jooc 





an 
dmBL 126 








does the 
trick again... 


giving the best performance possible, 
with the aid of the Polygon Tool Box. 
This lathe attachment swings the 
balance of production in your favour. 
Time spent on shapes such as hexagons, 
octagons, squares, etc., is reduced by as 
much as ONE THIRD. 


Write now for our descriptive booklet 
on the Polygon Tool Box. 





Thomas Chatwin & Co. 


GT. TINDAL ST., BIRMINGHAM, 16. 
Teleph + Edgb 3521 





London Office: 25 Hanover Square, London, W.!. 
Telephone: Mayfair 8783. 


Our or tue (BROCKTIOUSE) coe-sares 

















10 ton Steam Perma- 
nent Way Crane. 
Metre Gauge. Duty 
10 tons at 16 ft. radius 
propped; 5 tons at 
14 fc. radius free 
























3 Motor, electrically 

operated Fixed Wharf 

Crane. Duty: !5 tons 
at 22 ft. radius. 




















Telegraphic Address 
*“ Lifting, Leicester '’ 
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STAINLESS AND 
ALLOY STEELS 


manufactured by 


Cc. G. CARLISLE & CO. LTD. 
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Tapping 4 ton arc furnace 
in our Steel Works. 


Cc. G. CARLISLE & CO. LTD. IONA STEELWORKS. PENISTONE ROAD. SHEFFIELD 6 


Telephone : SHEFFIELD 348791/2/3. 





Telegrams: ‘ NICHROME’ SHEFFIELD. 
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ACCURATE . AND 
CONSTANT MESH 


IN ALL STRENGTHS 


IN ANY COMMERCIAL 
METAL 





FOR ALL PURPOSES 





Pleese ask for Catelogue W20 





ESTABLISHED 
1799 


Telephone 
WARRINGTON 3240! 
Telegrams 
GREENINGS WARRINGTON 

TELEX No. 62195 


BRITANNIA WORKS 
WARRINGTON 
P.O. BOX 22 






ENGLAND 





NG 53 














HUNT BROS =~ LTD 


GRIFFIN FOUNDRY, OLDBURY 
Ner BIRMINGHAM 


Telephone : Telegrams : 
BROADWELL 1181 & 1162 GRIFFIN, OLOBURY 


a 7 — 
ALPE POPE SP LOL. LEE LILLE EMRE 
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EXPERIMENTAL AND 
DEVELOPMENT WORK 
| PROTOTYPES 


Design, Manufacture and Test 
Special Purpose Machines 
Precision Engineering from Smail 
Scientific Instruments to Machines 
and Apparatus of Several Tons 


Over 30 Years’ Experience 


RCH ENGINEERS LTD. 
N.I 


| 
| 


_RESEA 
NORTHAMPTON GROVE, CANONBURY, 
Tel: CAN 4244/5/6 








COMPLETE PLANT 


for 


Waste Recovery 
and 





| \ Effluent Treatment 


- 
-— 
— 


= NORRIS BROS. LTD. 3 
53 VICTORIA STREET, S.W.I § 
Tel: Abbey 6132 


IER 




















PRO f 





BY TEST—THE BEST 


“PALNUTS” 


the really safe 
locking washer 


FITS ON TOP 
OF THE NUT 


SPINS ON— 
STAYS LOCKED 


Send for details to: 


THE PALNUT CO. LTD. 
! (Esed. 1919) 
PALNUT WORKS, 
3 ARTHUR STREET, 
HOVE, 3, SUSSEX 
Tel: HOVE 70427 Grams: PALNUT HOVE 














STEEL FRAME 
BUILDINGS 


OF EVERY DESCRIPTION 
Factories, Sheds, Mill Buildings, 
Foundries, Bungalows, Etc. 
SPECIALITIES 


Pit Headgear, Pumping Stations, 
Power Stations. 


Bridgework and Riveted Work 
of ail descriptions 


BROWNLIE and 
MURRAY LTD. 


POSSIL PARK, GLASGOW 
LONDON: 32, QUEEN VICTORIA ST. E.C.4. 
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For earth moving equipment of 
every type there’s now an A.E.C. diesel 
that’s just right for the job. Normally 
aspirated, Southall-built industrial 
——} engines range from 50-275 b.h.p. 

= turbo-charged they go up to 360 b.h.p 
and provide the most compact 
economical units it’s possible to buy 
They're designed to give high torque 
and sustained or intermittent rugged 
power wherever and whenever it’s 
needed ... for unfailing reliability in the 
severest conditions . . . for long 
trouble-free working life. And wherever 
they are operated they are backed by 
A.C.V.’s world wide service facilities. 
That’s why, when it’s a question of 
— power, the answer is... A.E.C 



















~ ————— Largest of the A 97 Industrial Diesels is the 
———— —— 4V1100G giving 275 b.h.p. or, turbo-charged, 360 


= : ~ b.Ap 


You need A. E. Cc. DIESELS 














SOUTHALL ACV. SALES LTD - marie & inpusrriaL Division * ALE.C. WORKS - SOUTHALL - MIDDLESEX 





An A.C.V. Group Company 





P41 (495 


Oo OT 6) oe see 
Nuts--Bolts 





ANOTHER 
ASPECT OF 


<TD . 


SERVICE 


e} Se) tel 3 COOPER & SONS 





EFFINGHAM NUT & BOLT WOR 
= SHEFFIELD sant 


Cis 
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Deck cranes 

Electro-magnetic slip couplings 
Steering gear 

Winches, windlasses & capstans 


Marine type A.C. & D.C. motors 


Engine room generators & auxiliary drives 


Steam electric & diesel electric main drives 


Shaft H.P. indicators 





ey 
i ." 


i Pa 





















Pe rs 
eeeme ee consult | FULLER 


Se : fe ELecTRIC \ 


* ie! eet Sole U.K. representatives for ASEA Sweden Telephone: LARKswood 2350 











FULLER ELECTRIC LIMITED - FULBOURNE RD - LONDON El7 Also at Birmingham, Glasgow & Manchester 
A member of the Hawker Siddeley Group 
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(Above) From lorry hopper to washing plant by M&C sectional belt conveyors. 


(Left) An M&C idler on an alternative mounting —a corrugated idler-board. 


At a large quarry in the Midlands, crushed granite had to be taken from 
lorries to the washing plant partly seen in the distance. Between was a waste 
area of tip-heaps. With little preparation of the ground, M&C sectional belt 
conveyors were laid over the soft piles, forming a reliable road open in all 
weathers. The wind blows dust and grit about but that does not worry the 
M&C idlers, which keep on carrying the belts with great ease and at low cost. 


Bridgeton Glasgow S.E. 


MAVOR & COULSON LTD Olive Grove Road Sheffield 2 


36 Victoria Street London S.W.|! 
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3 
HIGH QUALITY ENGINEERING 
& MACHINE TOOL CASTINGS 











HEAT & WEAR RESISTING UPTO 10 TONS 
ats % SPHEROIDAL GRAPHITE RON & STEEL 


MACHINING 


R. GOODWIN & SONS (ENGINEERS) LTD. 
IVY HOUSE FOUNDRY, HANLEY, STOKE-ON-TRENT Phone: Stoke-on-Trent 23612 


THE 












FOR USE ON 
CRANES, 






GIVES A 
BRIDGES & AIRPORTS. 

WARNING 

OF WIND 

SPEEDS Smitt »coME | Sure 





Enquire for details — 


R. W. MUNRO LTD. 


BOUNDS GREEN, LONDON, N.11. 
Telephone : ENTERPRISE 4422 





WIND ALARM ANEMOMETER 


TRANSPORTERS, 
DOCKSIDE STRUCTURES, 
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West Drayton - Middlesex 










Fabricated from 


‘DOUBLE BOND’ 


M.O.S. Spec. DTD.900/4572 









Photograph reproduced by courtesy of Handley Page ( Reading), Ltd. 


‘DOUBLE BOND’ is a chemically-setting metallic plastic avail- 
able either as a Putty ora Cream. It has a wide range of pro- 
duction and tradeapplications. ‘ DOUBLE BOND?’ can be used 
both for making objects in its own right and for sealing and 
joining, filling seams, channels, rivet and bolt dimples, etc. 
The illustration shows an assembly and drilling fixture made 
from ‘DOUBLE BOND’ (Putty Grade) by Handley Page 
(Reading), Ltd. It is used in aircraft assembly where extreme 
stability and accuracy are called for and demonstrates the 
excellent forming characteristics and inherent strength of the 
product. 

This example, measuring 3ft in diameter, is the first and smallest 
of a series, others 72” in diameter have now been constructed 
with ‘ DOUBLE BOND.’ 


Sole Manufacturers :-— 


THE KENILWORTH MANUFACTURING CO., LTD 
* Telephone: West Drayton 3731 PBX 








Sooner or later you will 


be driven to 


DUSTRACTION 


Specialists in 


dust and fume control 


and pneumatic conveying 


DUSTRACTION LIMITED 94 REGENT ROAD LEICESTER - 


a 2 ‘ af 
ce oe 
“é * 


(a 
sith 
ia 
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Telephone Granby 2681 2 
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THRAPSTON V ROPE DRIVES 
Keep the wheels of industry turning 











POWER COLLIERY DRIVE 





~ 400 HORSE 


FLEXIBLE : EFFICIENT ¥ RELIABLE 
ECONOMICAL ; SILENT , CLEAN 


SMITH & GRACE LTD. 
Thrapston * Kettering 


Makers of Power Transmission Appliances for 
over a Century 


TELEPHONE: THRAPSTON 109 & 110 
TELEGRAMS: GRACE, THRAPSTON 

















SIMPULSIC 


‘HYDRAULIC SQUEEZE’ 
VARIABLE CAPACITY PUMP FOR 





ALKALIES 
SLURRIES 
AND viscous 
FLUIDS 


The Simpulsic Pump incorp- 
orates a flexible tube of chem- 
ical-resisting rubber through 
which the liquid to be pumped 
is forced by alternate pressure 
and suction impulses. At each 
end of the flexible tube there 
is a simple non-return vaive 
of chemical-resisting rubber, 
and the end connections are 
of ebonite, designed to receive 
flexible rubber pipes. The 
pumped liquid never comes 
into contact with any metal 
parts and is handled through- 
out by chemical - resisting 
rubber. 
























AMES CROSTA MILLS & CO. LTD. 


i ae oe on ee ee) a oe a oe ee ee 


LONDON OFFICE: ABBEY HOUSE, VICTORIA STREET, LONDON, S.W.! 
Cw 4030 












CAPACITY: ZERO TO 11 G.P.M. 











Feb. 20, 1959 





HAND IT TO GARRON 
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PLANT CAPACITY 
FOR COMPONENTS 


It pays to use the production resources of Carron 
Company. 250 acres of plant for casting, forging, machin- 
ing, enamelling and sheet metal fabrication are on call to 
manufacturers who find it uneconomic to tool up for the 
special job. The technical advisory service of Carron is 
ready at all times to help iron out production problems. 


ARRON 





Consider this plant capacity for medium heavy mach- 
ining : planing, vertical and horizontal boring mills ; 
milling and drilling of work up to $ tons ; moulding and 
machining capacity for non-ferrous components up to 5 
cewts., including high speed routing and precision mill- 
ing. Fabrications too, light and heavy gauge, stainless 
steel, press tools, welding. From small light gauge sheet 
metal to large plate welded fabrications, Carron can 
quote. 


CARRON COMPANY 
CARRON * FALKIRK * STIRLINGSHIRE 


Showrooms and Sub-Offices: 15 Upper Thames Street, London, E.C.4 
22-26 Redcross Street, Liverpool, 1. 125 Buchanan Street, Glasgow, C.1. 
Sub-Office : 33 Bath Lane, Newcastle upon Tyne. 
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the Booth 
Diesel-Hydraulic 























FEATURING..... (rma 


al 


f a on ee 7 
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* A hydraulic transmission system giving four speeds in 


Four axle carriage version for main line railway service 


either direction on travelling, hoisting and derricking motions. 
The Booth Diesel-Hydraulic Crane is the 


* Compressed air controls are provided for quick response . 
most up-to-date rail mounted crane in the world 


and easy operation. 


| CLYDE 


CLYDE CRANE & BOOTH LTD. 


and the compact and efficient hydraulic 





transmission system is one of the most significant 
developments since the introduction of the 
Diesel driven locomotive crane. 
Demonstrations can be arranged and full 
details obtained on application to 

Joseph Booth & Bros., Rodley, Leeds 









Incorporating : 
Joseph Booth & Bros., Clyde Crane & Engineering Co., 
Union Crane Works, RODLEY, Leeds. MOSSEND, Lanarkshire 






Telephone: Pudsey 3168 (6 lines). Telegrams: ‘‘Cranes,’’ Rodley. Telephone : Holytown 412 (6 lines). Telegrams: “Clyde,” Motherwell. 
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DIAPHRAGM MOTOR VALVES 


... for automatic control 





Sensitive response to controller output, plus out- 
standing durability in service, are amongst the features that 
have made the Hammel-Dahl valve a favoured type for automatic control systems. 
In designs, sizes, body and trim materials, plug forms and operating characteristics, 
the range provides a full choice of standard and special equipment for accurate matching to any 

process conditions. For further information, write for list 224. 

The examples illustrated are (left) an 8 in. Series B3000 globe valve, with cast steel body and stellited faces, 
and fitted with quick-acting positioner ; (right) 4 in. series B7000 Barstock angle valve, 
with stainless steel body and stellited stainless 


steel trim, for control of spray water to BLAKEBOROUGH 


desuperheater nozzles (2600psi at 500°F). 





J. BLAKEBOROUGH & SONS LTD., BRIGHOUSE, ENGLAND 


(ndh} 860 





















Feb. 20, 1959 THE ENGINEER 


PERFORMANCE 
AT ITS MAXIMUM... 





A Renold roller chain drive will operate for long 
periods with complete consistency of performance 
and negligible maintenance costs, thus savingg<‘ig 
time and facilitating high-speed, non-stop pra 


Consider these facts 


@ The Renold chain drive is a precision engineeft re 
with each single component made of high-grade mete 
suited for its particular duty. The dimensions, 
complete drive and of each part, are determined wit 


object in view—their fitness for the job.4— s ma 


@ A Renold roller chain drive has a W . | Sth ay 
depending on frictional contact. Thus < nN : 
s 





















Le | 


—— 
nthe 





conditions which are liable to affect su 
influence on the efficiency of the chain & 
performance is maintained throughout t 
Renold chain drive. 





@ The case-hardened bearing surfaces ens 
place only over a very long period il 


in powers reaching four figures 
30 years. 
‘ * 
In transmissions concerned with co-@ ir 
“automation” plant — the facility 
performance over long non-stop per 


are the answer. 


RENOLD 


he FIRST mame in precision chain 


RENOLD CHAINS LIMITED + MANCHESTER 


There is a Renold engineer in your area, 
always at your service to advise on power 
transmission problems. 



















Wherever power 
is used Crofts 
Clutches play a 
vital role... 


CROFTS (ENGINEERS) LIMITED, Thornbury, Bradford 3, Yorkshire 

















| 
j 
| 
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Crofts patented 
Stationary Field 


Magnetic Clutch 


Its Advantages 


Slip rings and brushes enttrely eliminated. * Compact and easily interchangeable with 
many existing units. 
Instantaneous response and rapid shock- 


free pick-up to full load transmission. *% Drives in either direction of rotation. 
inimum lecay time and residua No end-thrust transmitted to shafts. 

x M Id decay t d residual * No end-thrust t tted to sh 

drag due to isolation of magnetic 

assembly. Wet or dry plate models suitable for 

gearbox installation, coupling two shafts, 
*%  Trouble-free operation with single point or for use with pulleys, sprockets, and 
of : 
adjustment. gear wheels. 


* Neghgible wear makes it ideal for frequent 
operation. 





1a / ve x 
‘ 





CL 
Patent RO DS Rim Power Automatic BOM-L Multiple Patent RM Multiple 
Dise Clutch Clutch Take-off Centrifugal Clutch Disc Clutch Disc Clutch 





anes on oe — : r¥aT 
F : Ae ‘ Makers of : Clutches, Conveyor drives 
CROFTS (ENGINEERS) LIMITED | segs:pyteccgee em 
gear units, Fabricated steelwork, Geared 
motors, Hydraulic couplings, Iron, steel 
POWER TRANSMISSION ENGINEERS and nee cee te ee 
ears oO , , 

ons P . Potent Taper - Flushbushes, Pi r 
Thornbury, Bradford 3, Yorkshire blocks, $i i enmeaaed pas eaiee, Spend 
machinery drives, Spiral bevel gear nl 

. pon - Turbi » V- drives, Variable 

Tel.: 65251 (20 lines) Grams : ‘ Crofters Bradford Telex’ Telex 51186 epeod deieam, Worm reduction gears. 








Branches at: Belfast Birmingham Bristol Cardiff Dublin Glasgow Ipswich Leeds Liverpool London Manchester Newcastle Northampten Nottingham Sheffield Stoke-on-Trent 
Representation throughout the werld 





ii 
a 

} 
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High Impact 

PVC tubing made 

by Extrudex Ltd, 
Bracknell, 

using Geon RA170, 
Photographs taken at 
The British Petroleum 
Co, Ltd Refinery, 
Isle of Grain. 


Geon is a registered trade mark. 





e nt safely 


Day and night, night and day, 

11,000 feet of shatter-proof piping 
made with Geon RA170 High Impact PVC 
carries acid effluent safely away 
from the BP oil refinery 

on the Isle of Grain. 

Geon RA170 was chosen because it 
combines outstanding toughness— 
15-times that of ordinary PVC—with 
high tensile strength, lightness and 
resistance to chemicals and solvents. 
No other PVC so completely 

satisfies the requirements of piping 
for the petroleum industry, the 
chemical industry and all branches 
of civil engineering. 

Please write for 

Booklet No. 131 


BRITISH GEON LIMITED 


Sales and Technical Service 


& Devonshire House Piccadilly London W1 


Telephone: Hyde Park 7321 
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THOS. W. WARD LTD 


Phone: 26311 
Phone : TEM 1515 


SHEFFIELD 


ALBION WORKS 
LONDON OFFICE: BRETTENHAM HOUSE, LANCASTER PLACE, STRAND, W.C.2. 
zy 
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CEE of ori 


ORIGINATORS OF RECTANGULAR CISTERN TYPE 


ELECTRIC WATER HEATERS 


The F.B. (Flat Back) cistern type, thermostatically controlled Electric Water 
Heater is a complete hot water system in itself. It has its own ball valve 
feed and overflow connection. Stock sizes up to 30 gallons capacity. Larger 
sizes made to order. This HEATRAE cistern type is a pioneer Electric Water 
Heater. It occupies minimum space and has small projection. First devised 
and put on the market in 1924, the F.B. has, of course, been improved from 
time to time and today is one of our most popular patterns. 
Full details available on request. 




















Manufacturers of Electric Water Heaters, Oil Heaters, Immersion Heaters, Urns 


Towel Rails, Airing Cupboard Heaters, Electric Fires, Flameproof Heating 
Apparatus, Food Trolleys, Warming Plates, Air Heaters. Specialists in Stear 
Heated Oil Heaters and Calorifiers for Shipboard. 


HEATRAE * LIMITED * NORWICH | 


Telegrams: HEATRAE, NORWICH 





Telephone: NORWICH 2531 (Private Exchange) eS Pioneers since 192) in all-electric water heaters & 





OPEN STEEL FLOORING - STAIR TREADS & HAND-RAIL STANDARDS 


~~ 
tes 


@ Every bar welded . . no rivets 
to work loose. 


@ Weight carrying with mini- 
mum depth and weight. 





@ Non-slip serrated tread. 
@ Any width or length. 


@ Spaced bars permit light and 
air circulation and also easy 
painting and cleaning. 


With acknowledgements to the North Western 
Gas Board to whom we are indebted for the 
privilege of taking this photograph. 


STANWELD ENGINEERING CO. LTD. Roundthorne Industrial Estate, Wythenshawe, Manchester 23 
Tel: Wythenshawe 5555 (4 lines) 
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THE 


SKERNE WORKS 
LIMITED 


ALBERT HILL, DARLINGTON 
Tel: DARLINGTON 5612 


PRESSINGS 
PRESSED SECTIONS 


COLD FORMEDSECTIONS 


FABRICATIONS 
MACHINED PARTS 


IN ALL METALS 


All enquiries promptly dealt with 











STANDARD’S 


BUILT-UP PISTON ASSEMBLY 
For HYDRAULIC WORK AND HIGH PRESSURE SEALING 





Re a ae as 








Cut away illustration showing component parts 





ADVANTAGES OF STANDARD’S 
BUILT-UP PISTON ASSEMBLY 
@ All faces of assembly precision ground, permitting 
clearances to be reduced to a minimum. 
@ No possibility of ring distortion due to springing 
. over solid piston. 


i @ Any length of assembly can be built up to suit 
customers’ ‘requirements. 


THE STANDARD PISTON RING & ENGINEERING 


COMPANY LIMITED _ Established 1893 
PREMIER WORKS + DON ROAD «<- SHEFFIELD 9 + ENGLAND 
Telephone : Sheffield 42076-7-8 (3 lines) Telegrams : Ocean Sheffield 9 
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Men who work at 
PRESSURE 





know the value of 
reliable and 
accurate 


VALVES 


Automatic plate and disc valves 
are our particular concern. It’s 
astonishing how many _ different 
versions of these vital components 
we have produced in the last seventy 
years. Our experience is unique 
and is at your service. 





Your valve problems are 
our business 


THE 


AVAL COU ANIAUE: 


COMPANY: LIMITED 


BIRKENHEAD CHE PHONE BIRR ENHEAT 


5 BRIDGE ST 
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THE AIR-OPERATED 
€ KLINGERMATIC VALVE 


gives a rapid opening and closing. 
Control of the valves is provided by 
a small hand-operated valve or push 
button, which can be situated 100 ft. or 
more away. A number of valves can be 
operated simultaneously by the same 
control, or a single valve can be con- 
trolled from more than one station 








j 


REMOTE GONTROL 
PISTON VALVES 


The Klinger Piston Valve readily lends itself to 
remote control by air and hydraulic operation, 
and as such Klingermatic Air or Hydraulically 
Operated Valves are ideally suited for remote 
control of filling lines, emergency valves, drop- 
out valves, etc. 






THE HYDRAULIC-OPERATED KLINGERMATIC VALVE 
gives positive control in any position and gradual opening and closing. 
Control of the hydraulic valves is provided by oil pressure, generated 
by a pump, which is transmitted to the operating cylinders through 
metering, reversing and selector valves. The selector valves can be 
either hand or electrically operated. 


RICHARD KLINGER LIMITED, KLINGERIT WORKS, SIDCUP, KENT. Telephone: Foots Gray 7777 
G.32/58 KM 
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OIL FUEL BURNING 
EQUIPMENT 


The demand for Thornycroft Oil Fuel 
Burning Equipment for Marine and Indus- 
trial installations continues to increase. 

With over forty years of experience and the 
results of continuous experiment and research 
we are able to offer oil fuel burning equip- 
ment which is highly efficient, economical and 
safe, and like all Thornycroft productions, a 
good engineering job. Up to 3,500 seconds 
fuel oils can be burned cleanly and efficiently. 
Shown here is one of the Combustion Control 
panels which form part of the Thornycroft 
Oil Burning system in the Queen Mary. 


For particulars of Marine equipment write for 


publication SEB.89A which includes a ques- 
tionnaire for completion and return to us: 
SEB.99 gives details of Industrial equipment. 





JOHN I. THORNYCROFT & CO. LIMITED, WOOLSTON WORKS, SOUTHAMPTON 








¥ Wiustrated above is a 3/85 b.h.p. 
Single Stage Axial Flow Steam Turbine 





STEAM 
TURBINES 


The range of Mirrlees Steam Turbines includes units of both 
radial and axial flow types for powers up to 300 b.h.p. and 
800 b.h.p. respectively, providing at reasonable cost, power for 
driving Pumps, Fans, Blowers, Compressors, etc. 

Steam Turbines are also very suitable for use as standby units ; 
they can be equipped with controls to bring them into operation 
automatically in the event of a failure of electrically driven units. 


THE 


MIRRLEES WATSON 


Head Office and Works: SCOTLAND ST., GLASGOW, C.5 
London Office: 38, Grosvenor Gardens, S.W.1 
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PRESSURE GAUGES... 


OF EVERY DESCRIPTION AND SIZE 





PRESSURE RANGE Prompt Deliveries. 
FROM Highest Quality. 
5-20,000 Ibs. per sq. inch Send for Illustrated Catalogue. 





EAGLE & WRIGHTS (GAUGES) LTD. 
87 CARVER STREET, BIRMINGHAM, 1 
Telephone : Central 8196 

















ESTABLISHED 1905 


ELECTRONICS ??? 
MANY SHEET METAL JOBS STILL :, FIA: 
REQUIRE SKILLED CRAFTSMEN — @*<E 
Alin ici MASAMI ou #7 WE HAVE THEM 

KERR RA; fect — LET US QUOTE YOU — 
: THE SMALL FIRM WITH THE PERSONAL SERVICE 


WALLIS & C ou L 


GENERAL & INDUSTRIAL SHEET METAL WORKERS 
SHIPS’ VENTILATOR MAKERS 


Gilled Tubes & eters ALPHA WORKS, MILLWALL 


HUNT & MOSCROP LIMITED LONDON, E.14 
P.O. Box No. 8 MIDDLETON - MANCHESTER TELEPHONE EAST 1403 

































































... it’s safer with 


SIEBE, GORMAN 


ESTABLISHED i819 





AIR-FED PAINT SPRAYER’S MASK 


Eliminating the need for costly extraction can be fitted to the gun handle within minutes. 
plant, this new air-fed mask gives complete Adaptors are available for all types of gun. 
protection and breathing comfort to paint An inner flange on the soft rubber facepiece 
sprayers working indoors or outdoors. Since ensures an airtight fit on all shapes of face. 
no part of the filter is exposed, it cannot The movements of a man using this outfit are 
become clogged, and is therefore ideal where freer, since he requires no additional equip- 
the atmosphere is heavily loaded. ment. Write for further details. 

The flexible tube of lightweight plastic is SIEBE, GORMAN are long-established sup- 
coupled to the main sprayer air supply via a_ pliers of all types of safety equipment to the 
simple adaptor and quick-release plug, which Admiralty, the Public Services and Industry. 


Neptune Works - Davis Road - Chessington - Surrey 


TELEGRAMS: SIEBE, CHESSINGTON. TELEPHONE: ELMBRIDGE 5900 
Manchester Office: 274 Deansgate. Telephone: Deansgate 6000. 
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8 tubes ? in. dia., and involving 


1,078 footage of welding. 


ating $,51 


Tube plate for a Heat Exchanger, incorpor- 
G. A. HARVEY & CO. (LONDON) LTD. 


Woolwich Road, 


Telephone 


NGINEER 
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Dexterity 
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ROLLS-ROYCE LTD. DERBY. AERO ENGINE ALTITUDE TEST PLANT ’ 


WITH SWITCHGEAR SUPPLIED BY REYROLLE 





bg 


The 3 vo 000-MVA small-oil-volume 





switchgear abd ancillary equipment 
controlling the supply to the 
six 22,000-H.P.. compressor- 
motors was manufactured and 


installed by Reyroile 


Photographs by courtesy 

of Rolls Royce Ltd. 
Consulting Engineers : 
McLellan and Partners 

in association with 

Messrs. Merz and McLellan 








Reyrolle ; 


A. REYROLLE & CO. LTD. HEBBURN COUNTY DURHAM ENGLAND 
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DUST COLLECTING 


IN THE NEW DRESSING SHOP OF 


THE HILL TOP FOUNDRY CO., LTD. 
WEDNESBURY 


includes 


14“DUSTROL” Fettling Benches 


(REG'D) 
together with Hill Top 3 speed grinders 
incorporating B.S.C.R.A. hoods with alli 
ducts underground and discharging to a wet 
collector with automatic sludge discharge. 





We can supply ANY TYPE OF COLLECTOR, WET OR DRY, and so are in a position 
to give unbiased advice on the best system of collection to solve your particular problem. 





“DUSTROL” FettlingBenchs INEW TON COLLINS LTD. 


are designed and made solely BRAREFORD STREET WORKS: BIRMINGHAM 5 
SPECIALISTS IN DUST AND FUME REMOVAL FOR NEARLY 40 YEARS 



















pisSOLvVEs THE 
RUST UST PROBLEM 


The Skilled Engineer can best appreciate the 
scientific value of “‘ LUSOL "’ in dealing with Rust, 
Corrosion and Unequal Expansion. ‘‘LUSOL”’ 
attains a higher degree of penetration, with 100% 
saturation, in less time than any known Rust 
Solvent. Its action can be tested and verified by 
comparing the ‘‘ rapidity of spread ’’ of one drop 
of “‘LUSOL’’ with that of ordinary solvents. 


MODERN 
SCIENTIFIC | 
PENETRATING (‘4% 


Used by leading engineers throughout the 


world. Obtainable in all popular size con- 
‘ 


i GENUINE ie . tainers from } pint to 5 gallons. 
~ Insist on “*LUSOL ”’ 
, q — hii Enquiries to the Manufacturers. 
ey 
(VRY (¢, THE GREAT EASTERN OIL CO. LTD. 
ST 372 SCOTLAND STREET, GLASGOW, C.5. Tel: SOUth 2207/8, 


UST SOLVENT 
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The most efficient couplings obtainable 


Thermo contro/ 


INST. £0.70. 


means automation in 
heating, ventilating 
or process control 


Air-conditioning cabinets for Delta Regulator (for boiler flue 
constant temperature and control) 
humidity 
1 Room Thermostat 








Pressure Controllers 





ae Variator (for outdoor Dampers 
Duct or Water temperature control of indoor 
Thermostat space-heating) 


» 
If you are interested 


in automatic control, 
YOU should be on 
our mailing list 
PLEASE TICK YOUR 
FIELDS OF INTEREST 





’ . Outside temperature detecting 
Control Valves unit 
services. We would be very pleased 
to give you full information and to 
put you on our mailing list. Just 
ask your secretary to fill in this 
coupon and post it to:— 


Thermocontrol manufacture and 
distribute a full range of controls 
and allied products. You, who are 
interested in this field, should know 
more about our equipment and 


| 
! 
| 
| 
| 
| 
1 
1 
| 
J 





pcoccoeococccr 
" | am interested in the r | 
following :— 
i Office Heating Controlled air conditioning Diesel jacket temperature | 
| Humidity control Refrigeration control control with waste heat ! 
| Constant conditions in Control of drying recovery | 
rot 
| a or standards B.T.U. Measurement Maintenance of existing | 
roo 
Boilerhouse Factory Heating control automatic controls and 
| H ‘ { instrumentation | 
instrumentation eat extraction from radar 
l Process Control or computer rooms Control of electro-thermal | 
i Steam pressure reducing Marine applications storage | 
| Name | 
| Company | 
| Address i 


[ 
| 
| 
' 
| 
1 
| 
| 
! 
! 
1 
| 
! 
! 
1 
! 
! 
! 
| 
! 
1 
1 
1 
| 
1 
! 
1 
| 
| 
1 
' 
! 


Thermo control 


INST. £0.LT0. 


2-10, VALENTINE PLACE, LONDON, S.E.! Telephone: WATerloo 7356 
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Kedtlient 


BIE. COUPLINGS 


For nearly forty years Bibby Resilient Couplings have enjoyed an 





unexcelled reputation for efficiency and reliability and numerous 
Couplings supplied over thirty years ago are still giving trouble-free 


service. 


The outstanding resilience of Bibby Couplings dampens shocks and 
vibrations, ensures smooth running of plant, eliminates breakdowns. 


Standard Couplings up to 7'" bore can be supplied from stock. 


We invite you to write for our illustrated brochure. 


THE WELLMAN BIBBY COMPANY LIMITED 
PARNELL HOUSE, WILTON ROAD, LONDON, S.W.1 








all sizes from 
4 to 3 whit. 


ARMSTRONG STEVENS 


& SON LTD. 
WILLENHALL STAFES. 














SpA i 
i ae 
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RELIES ON ALZEN 505 BEARING ALLOY 


PAT. No. 725818 


Alzen 505 Reduces Cost Halves the Weight and Lengthens Bearing Life 


Alzen 305 White Bronze Bearing Alloy Brit. Pat. No. 725818 was used for the manufacture of the 12 inch 16 inch Crankshaft Bearing $ 

fitted to this 900 ton press by Rubery Owen & Co. Ltd. Alzen 305 was chosen for its great wear resisting qualities and for its great 

saving in cost and weight. Alzen 305 is eminently suitable for most Heavy Duty Bearing Applications and is supplied in the following 

forms :—Ingot, chill cast bars, cored and solid, in approx. 2 ft. lengths, sand castings, shell moulded castings, gravity die castings, 

pressure die castings, fully machined bushes and bearings Nor onee/ 


Also Alzen Extruded material—specified as Alzen 305K. Bar—solid or tube in random 
lengths of 10/12 feet 

HILL ALZEN (SALES) LTD 

P.O. Box 22, Stringes Lane, Willenhal!, Staffs 


' 
eas 
Telephone ; Willenhall 227 (5 lines) wie ee 
Telegrams : Hill Alzen 227 Willenhall oe . baa j 
May we send technical literature and . 
| 
: 


samples for testing ? 


ENGINEERING 
EXHIBITION, OLYMPIA, 
APRIL 16th—30th, 
STAND NO. 


4 


ROW N, Ground Floor, 
NATIONAL HALL 


Photograph 
by courtesy of 
Rubery Owen 
& Co. Ltd 











WhiteAd 3498 
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HE John Howard Group of Companies operates throughout the 
world. During’ the last five years the Group has constructed the 
longest government post-war airfield —in Cyprus; the largest tunnel 


+. 


XX 
a 


in rock abroad — at Gibraltar ; the biggest technical college in the Middle 
East — at Kuwait ; the greatest artificial harbour in the Commonwealth 
(in association with Sir Lindsay Parkinson and Co. Ltd.) — in Ghana ; 
and, in association with the DeLong Corporation of America, the first 
United Kingdom-built mobile oil-drilling platform. 

The latest large contract to go to John Howard & Co. Ltd. is the sub- 
structure of the new Forth Road Bridge. 
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John Howard 


spans the world 


JOHN HOWARD & COMPANY LIMITED - CIVIL ENGINEERING CONTRACTORS 
13 BUCKINGHAM GATE - LONDON SW1 
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EVERYTHING IN SHEET METAL WORK 


GENERAL ENGINEERING 
eee —— 


V W. Co. 


LTD. 
FOR FABRICATION and 
GENERAL ENGINEERING 


General Sheet Metal Work, Metal Pressing 
and Stamping, Duct Work and Ventilating 
Plants, Tanks Cylinders Turning Milling etc. 
PLATING, Chrome, Nickel, Cadmium etc. 


ge OTE es 
Vv. W. COo., LTD. 
























































Radspray Works, High Street, Stratford, London, E.15 Tel: MARyland 676! (6 lines) 








Also at: ‘EASTERN INDUSTRIAL ESTATE, HARLOW, ESSEX Tel: 2472/ 





















BRADWELL 


POWER STATION 


The Unit Superheater and Pipe Co. Ltd., following initial 
contracts for reactor charge tubes for Calder Hall and 
Chapelcross power stations, has been entrusted by Whessoe 








WELDING 
Limited, member company of the Nuclear Power Plant Co., ; 


to produce the charge/discharge and control rod stand pipes 
for Bradwell Power Station. 

‘Unit’ has laid down a production line capable of achieving 
the precision assembly and high standard of welding to 


DRESSING 


manufacture these tubes to the close tolerances required. 
The photographs show stages in welding using low hydrogen 
electrodes throughout. All welds are ground flush externally 
and the bores dressed smooth. In accordance with Lloyds’ 


RADIOGRAPHY 


requirements over 6,000 films will be needed to cover the 


radiographic examination of the welds. 


THE UNIT: don iccnunaneroeeg AND a ss LTD. 


Unit Works, Swansea. Telept Swansea 540 6 lines Telegrams: ‘Superur Swansea Tele 
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SPECIAL PURPOSE EQUIPMENT SUPPLIED TO U.K.A.E.A. 










Hydraulic Tipping and Handling p 
Gear supplied to U.K.A.E.A. 
SPRINGFIELDS 








50 tons Hydraulic 


Double Acting Press Photographs reproduced 
supplied to U.K.A.E.A by kind permission of the 
DOUNREAY United Kingdom Atomic Energy Authority 


We will be pleased to quote for any Special Purpose Machinery 


ENTWISLE & GASS LTD. 


ASSOCIATED WITH THE PLANTERS ENGINEERING CO., LTD., LONDON 


NELSON STREET, BOLTON Telephone: No. 5967/8 


Established 1852 




















Advertising Managers requiring first-class print 


at reasonable prices should contact The Sales Manager, John Swain & Son Ltd. 





A vast experience in designing, plate- Designing, plate-making and printing are 


making and printing is at your disposal. all carried out under one roof, providing 


We specialise in monochrome and colour continuity throughout the production. 


printing by both letterpress and oftset- 
e , Leaflets - Folders - Booklets - Catalogues 


lithography. 





———— --—— — TEAR HERE — os 





Please complete the form and send it to— 


To: SALES MANAGER, JOHN SWAIN & SON LTD., 89-92 Shoe Lane, E.C.4 





Please send specimens of letterpress/offset-litho. 


CUED cncennsetencccncenntemnsed 





Neme_____ kes etka The Sales Manager | 
= | FON SWAIN G SON TID |. 








Designers and Colour Printers 





89-92 Shoe Lane, London, E.C.4 + Tel: CITy 387] 





SO ee ee ee ee 3432+ 
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CLASSIFIED ADVERTISEMENTS 


AUCTION SALES - FOR HIRE - MACHINERY, etc., WANTED - SITUATIONS WANTED 


AGENCIES - DIRECTORS - PARTNERSHIPS - SITUATIONS VACANT - EDUCATIONAL 
PATENTS - BUSINESS OPPORTUNITIES - MISCELLANEOUS - PUBLIC APPOINTMENTS 


BUSINESSES and PREMISES - TENDERS 


Lineage Rate. 
Inch Rate. 


4/- per line of approximately 6 words. 
48/- per single column inch and pro rata, 


Minimum 16/-. 


12 lines to 1 inch. 


There are reduced rates (i.e., not on a pro rata basis) for advertisements of }-page 


(12 column inches) and upwards, e.g. }-page £25 10s. $-page £48. 
Series Discounts. 


Full page £90. 





For advertisements 1 inch and upwards. 


DRAWING AND DESIGN SERVICES - FOR SALE - SUB-CONTRACTING 


Lineage Rate. 
Inch Rate. 


3/6 per line of approximately 6 words. 
42/- per single column inch and pro rata. 


Minimum 14/-. 


12 lines to 1 inch. 


There are reduced rates (i.e., not on a pro rata basis) for advertisements of }-page 
(12 column inches) and upwards, e.g. }-page £22. 4-page £41 10s. Full page £78. 


6 insertions 5%. 13 insertions 10%. 


26 insertions 15%. 


Run-On and Semi-Displayed Styles. Both these styles are available for single column width advertisements of any depth up to 12 inches. 
Displayed and Illustrated Styles. The minimum size for a Displayed advertisement is 3 inches single column, for an illustrated advertisement it is a ¢-page (12 column inches). 


Thereafter the sizes for both progress in steps 3 inches deep across 1, 2, 3 or 4 columns. 


Use of Box Number. 
Copy Dates. 


2/- which includes forwarding of replies. 
‘““Run-on ”’ and ‘‘ Semi-displayed '’ advertisements by noon Tuesday for publication on Friday same week. 


Friday for publication on following Friday. All advertisements three days earlier if proofs are required. 
Advertisements for publication should be addressed to:—Classified Advertisement Dept., ‘‘ The Engineer ’’, 28 Essex Street, Strand, London, W.C.2. 


lenh 


d to CENtral 6565 





Urgent adverti: 


may be 


v 


‘* Displayed ’’ and “* Illustrated "’ advertisements by noon 





PUBLIC APPOINTMENTS 





FEDERAL MINISTRY OF 
EDUCATION 


RHODESIA AND NYASALAND 


APPOINTMENTS 


The Federal Ministry of Education of Rhodesia 
and Nyasaland invites applications for the following 
posts 

PRINCIPAL, 
BULAWAYO TECHNICAL COLLEGE 

Applicants should possess a good University 
Degree in Engineering and/or Corporate Member- 
ship of a Professional Institution and should have 
had experience of Teaching and organisation in 
Technical Colleges. The successful applicant will 
assume duty at some mutually agreed date in the 
middle of 1959. 

Salary Scale 
£2350 


£2000 by £50 to £2050 by £100 to 


SENIOR LECTURER 


SENIOR LECTURER IN ELECTRICAL 
ENGINEERING, SALISBURY POLY- 
TECHNIC 

The successful applicant will be required to lecture 
in the electrical subjects of the examinations of the 
Institution of Electrical Engineers, London, up to 
and including Advanced Electrical Engineering, 
Part III, and any two specialised subjects at this level. 
Ability to lecture in Mathematics and Physics at 
Joint Part I level of the Engineering Institutions, 
London, will be an advantage ; some lecturing at a 
lower level may occasionally be required. 

A University Degree and Corporate Membership 
of the Institution of Electrical Engineers, London, 
ssential 

ae Scale : £1550 by £50 to £1900. 
LECTURERS 
LECTURER IN CIVIL ENGINEERING, 
TECHNICAL COLLEGE, BULAWAYO 
Applicants should be Civil Engineers with a 
University Degree or its equivalent. They must be 
prepared to conduct classes for apprentices and for 
student engineers up to the level of the subjects of 
Group A of the Part IT examination of the Institution 
of Civil Engineers, London. 


LECTURER IN MECHANICAL ENGINEERING, 
TECHNICAL COLLEGE, BULAWAYO 
Applicants should be Mechanical Engineers with a 
University Degree or its equivalent. They will be 
required to teach Mechanical Engineering, including 
Strength of Materials, Machine Design and Theory 
of Machines up to the level of Higher National 


LECTURER IN ENGINEERING SUBJECTS, 
TECHNICAL COLLEGE, BULAWAYO 
Applicants should be Graduates or the equivalent 
and should be prepared to teach Machine Drawing, 
Heat Engines, Engineering Science, &c. 


LECTURER IN MATHEMATICS AND 
PHYSICS, TECHNICAL COLLEGE, 
BULAWAYO 

Applicants should have a good Honours Degree 
and will be required to teach Mathematics and 
Physics to the equivalent of G.C.E. “A ” level 

Salary Scale for all Lecturers posts : £1300 by £50 
to £1750. 

One increment on the scale is allowed for each 
year of previous recognised experience as a Lecturer 
up to a maximum of six years. 


NOTES ON TERMS OF SERVICE OF ALI 
POSTS ADVERTISED ABOVE 


Service is permanent and pensionable. subject to 
two years’ probation. Passages to the Federation of 
those appointed are paid by the Government and 
half the cost of the passages of their families. Loan 
assistance is available towards that part of the cost of 
family passages which has to be paid by the applicant 
Generous vacation leave is granted at regular 
intervals and once in every three years the return 
fares of the officer and his family are paid to any 
place in Africa not further from the Federation 
than Cape Town. 

Facilities for the education of children up to the 
equivalent of G.C.E. “ A” level are excellent in both 
Bulawayo and Salisbury. The level of taxation is 
relatively low 

It is desired to make appointments to ail the posts 
advertised above as early as possible. 

Closing date for applications : March 7th, 1959. 


Further details and application forms may be 
obtained from : 
429, Strand, London, W.C.2. 


The Secretary (R), Rhodesia House 
£9945 


PUBLIC APPOINTMENTS 





KUMASI COLLEGE OF 
TECHNOLOGY 


(Principal : W. E. DUNCANSON, Ph.D., 
D.Sc., F.Inst.P., A.M.1.E.E.) 


SCHOOL OF ENGINEERING 


LECTURERS 





Applications are invited for the following : 

(a) SENIOR LECTURER IN SOIL MECH- 
ANICS. 

(b) LECTURER IN HYDRAULICS AND 
RELATED SUBJECTS. 

(c) SENIOR LECTURER and LECTURERS 
IN MECHANICAL ENGINEERING. 

Applicants should have a degree and/or corpor- 
ate membership of a Senior engineering institution ; 
be capable of teaching for degree and institutions’ 
examinations, and should state subjects qualified to 
teach. Industrial, research or teaching experience 
essential 

Appointment on contract for 5 years or on pension 
or the College will be prepared to take over and 
maintain employers’ contributions to former F.S.S.U. 
policies. 

Contract salary scale : £2125 by £75 to £2425 p.a. 
(Senior Lecturer) £1281 Ss. by £62 10s. to £2031 Ss 
p.a. (Lecturer), plus gratuity payable at end of 
contract at rate of £12 10s. for each month of satis- 
factory service. Pensionable and F.S.S.U. salary 
scale : £1580 by £60 to £1940 p.a. (Senior Lecturer), 
£925 by £50 to £1625 p.a. (Lecturer), Entry point 
according to qualifications. 

Children’s allowances to a maximum of three at 
rate of £50 p.a. per child up to 10 years and £100 p.a. 
per child over 10 years in full-time education up to 
21 years. Annual leave with free return first-class 
passages for member of staff, his wife and up to 
three children under 17 years. Bungalows with 
basic furniture at moderate rental provided. Income 
tax low. 

Applications (6 copies) giving age, qualifications, 
experience and the names of 3 referees should be 
sent to the Council for Overseas Colleges, 12, 
Lincoln’s Inn Fields, London, W.C.2. Closing date 
13th March, 1959. E994 


UNIVERSITY OF QUEENSLAND, 
AUSTRALIA 





READER OR SENIOR LECTURER 
IN MECHANICAL ENGINEERING 


Applications are invited for the above position. 
Applicants should have a Degree or Higher Degree 
in Engineering of a recognised University together 
with design experience in industry and teaching ex- 
perience at University level in design subjects. The 
appointee will be required to take charge of the 
design side of the course, in which he would be 
assisted by other lecturers, dealing with Mechanical 
Engineering students at all levels and students of 
other engineering and allied subjects in earlier years 
of the course. An interest in research is desirable. 

Salary : £A2560-£A2800 p.a. or £A2160-£A2510 
p.a. 

Further particulars and application forms are 
obtainable from the Secretary, Association of Uni- 
versities of the British Commonwealth, 36, Gordon 
Square, London, W.C.1, or from the Registrar, 
University of Queensland, Brisbane, Queensland, 
Australia. 

Applications close, in Australia and London, on 
10th April, 1959. £9947 


AUSTRALIA—MONASH 
UNIVERSITY 
(MELBOURNE, VICTORIA) 


CHAIR OF ENGINEERING 


The Interim Council of Monash University, newly 
constituted University in Victoria, invites applications 
for the position of PROFESSOR OF ENGINEER- 
ING. 

The salary will be £A3500 per annum with super- 
annuation similar to F.S.S.U. in Great Britain. 

The appointee will be required to commence duty 
as soon as possible after appointment. 

Conditions of appointment may be obtained from 
the Secretary, Association of Universities of the 
British Commonwealth, 36, Gordon Square, London, 
W.c.l 

Applications close 31st March, 1959 





£9948 


PUBLIC APPOINTMENTS 


NEW SOUTH WALES 
DEPARTMENT OF TECHNICAL 
EDUCATION 


SCHOOL OF MECHANICAL 
ENGINEERING, 
SYDNEY TECHNICAL COLLEGE 


SUPERVISOR 


Applications are invited for appointment to the 
position of SUPERVISOR, School of Mechanical 
Engineering, Sydney Technical College 

Salary will be between £A2198 and £A2348 p.a., 
according to qualifications. Applicants must possess 
a Degree, Diploma or equivalent qualifications in 
Engineering. Training and previous employment 
should include practice and supervision in both a 
skilled trade and professional engineering. Will be 
responsible to the Principal, Sydney Technical 
College, for developing and supervising courses to 
train skilled craftsmen and technicians and preferably 
should have had teaching experience at trade, post 
trade and diploma level. Applicants should produce 
evidence of satisfactory leadership qualities and of 
successful organising and administrative ability. 

First-class ship fare to Sydney of appointee and 
family will be paid 

Successful applicant will be eligible, subject to 
passing medical examination, to contribute to the 
New South Wales Superannuation Fund. 

Four copies of applications (including the names of 
two referees) should reach the Agent General for 
New South Wales, 56, Strand, London, W.C.2, by 
the 9th March, 1959. E9971 





ESSEX EDUCATION COMMITTEE 


SOUTH-EAST ESSEX TECHNICAL 
COLLEGE, 
LONGBRIDGE ROAD, DAGENHAM 





HEAD OF THE MECHANICAL AND 
PRODUCTION ENGINEERING 
DEPARTMENT 





Applications are invited for the post of HEAD 
OF THE MECHANICAL AND PRODUCTION 
ENGINEERING DEPARTMENT (Grade V). 
Candidates should have high academic qualifications 
together with teaching and industrial experience. 
The appointment will be effective from the earliest 
date possible. 

Persons who applied in response to the earlier 
advertisements need not re-apply. 

Salary : £1900 by £50 to £2050, plus London 
Allowance and the § per cent special addition. 

Application forms and further details (stamped, 
addressed foolscap envelope) obtainable from the 
Chief Education Officer, County Offices, Chelmsford. 
Closing date, 7th March, 1959. E9905 





WEST RIDING EDUCATION 
COMMITTEE 


MORLEY GRAMMAR SCHOOL 
(660) 


MASTER IN ENGINEERING 


Required for May (or September) MASTER to 
teach ENGINEERING subjects. Graduate or 
equivalent qualification. Increments allowed for 
Industrial experience. Graded Post (allowance 
£75) with prospects of increase. Candidates pre- 
pared in Mechanical Science “O” Level and 
Geometrical and Engineering Drawing (“A” 
Level). Developing Department. 

Applications to be forwarded to the 
master, The Grammar School, Morley. EB 


LOUGHBOROUGH COLLEGE OF 
TECHNOLOGY 

SENIOR LECTURER IN MECHANICAL 
ENGINEERING 





Head- 
9954 








Applicants should possess good academic qualifi- 
cations and have had experience in automatic control, 
preferably involving pneumatic or hydraulic systems. 

Salary scale : £1417 10s. by £52 10s. to £1627 10s., 
with superannuation. 

Application forms and further particulars from the 

: E9865 


Registrar, quoting ref. 1/C 


PUBLIC APPOINTMENTS 





UNIVERSITY OF NEW SOUTH 
WALES 


NEWCASTLE UNIVERSITY COLLEGE 


ASSOCIATE PROFESSOR IN 
ENGINEERING 


The University of New South Wales invites appli- 
cations for appointment to the newly created position 
of ASSOCIATE PROFESSOR IN ENGINEERING 
at Newcastle University College 

Salary : £A2858 per annum. 

Applicants should be of high academic standing 
and on appointment will act as Head of the Depart- 
ment of Engineering. 

In the Department the major courses of study are 
Mechanical, Electrical and Civil Engineering, and 
the successful applicant will be expected to promote 
the development of the activities of the Department : 
in academic matters he will work in association with 
the Dean of the Faculty of Engineering of the 
University. 

Newcastle University College is administered by 
the Warden under the Vice-Chancellor and Council 
of the University of New South Wales. 

The successful applicant will be eligible, subject to a 
pong ven medical —— to contribute to 

€ State Superannuation Fund, providi 
of £41400 per annum. . ee 

Associate Professors are eligible for six months’ 
study leave on full salary after three years of service 
or twelve months after six years of service. 

Subject to the consent of the University, Associate 
Professors may engage in a limited amount of higher 
consultative work. 

The University reserves the right to fill the position 
by invitation. 

First-class ship fare to Sydney of a i 
family will be paid. ike oaluaapliers 

Four copies of applications and su rting docu- 
ments (including the names of three pt wee should 
be forwarded to the Agent-General for New South 
Wales, 56, Strand, London, W.C.2, and a copy for- 
warded by Air Mail, in an envelope marked “ Uni- 
versity Appointments,” to the Bursar, Box 1, Post 
Office, Kensington, New South Wales, Australia, not 
later than 31st March, 1959. E9972 


CITY OF BRADFORD WATER 
DEPARTMENT 


APPOINTMENT OF 
SENIOR ENGINEERING ASSISTANTS 








Applications are invited for two superannuable 
appointments : (a) ONE SENIOR ENGINEERING 
0) OFS pai ae. (£1 ie ai and 

INEERING ASS 
Grade A.P.T.IV (£1025-£1175). ee 

Candidates for these appointments must be 
Corporate Members of the Institution of Civil 
Engineers and should have a wide experience in 
water supply. They will be required for work in 
connection with the general maintenance of the 
water undertaking, and particularly in the design and 
construction of jarge ueduct pipelines, bridges, 
omen, more gravity filtration and sedimentetion 
anks extensions, reservoir i orks. 
distribution boosters, a. on WOFKS 

Applications, stating age, training, professional 
quali —_= -— experience, together 
names of two r must reac 
by 7th March, 1959. = 
_ Canvassing will disqualify, and an applicant who 
is related to a member or a senior official of the 
Council must disclose the fact in his application. 

W. H. eee 

Town Hall, . 

Bradford, 1. E9997 


MINISTRY OF LABOUR AND 
NATIONAL SERVICE 


MANCHESTER 








’ 


ELECTRICAL INSPECTOR OF FACTORIES 





Pensionable post in Manchester for man or woman 
at least 35 on Ist February, 1959, who has achieved 
Corporate Membership of 1E.E. and has several 
years’ Professional experience. Responsible experi- 
ence in electricity supply undertakings or manufactur- 
ing works an advantage. Salary scale (men), £1340 
(lower if under 37) to £2000. This is under review. 
Promotion prospects.—Write, Civil Service Com- 
mission, 17, North Audley Street, London, W.1, for 
application form, quoting $4938/59. Closing date 
4th March, 1959. £9913 


Classified Advts. continued on page 128 
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PUBLIC APPOINTMENTS 


ROYAL CORPS OF NAVAL 
CONSTRUCTORS 


SCHOOLS ENTRY 


A COMPETITION for ENTRY into the ROYAL 
CORPS OF NAVAL CONSTRUCTORS will be 


held in July, 1959. 

2. Accepted candid will be established as 
Probationers in the Royal Corps of Naval Con- 
structors and will undergo a two-year course of 
training at the R.N. Engineering og Manadon, 
and in H.M. Deckped, Devonport, followed by a 
three- course at the R.N. College, Greenwich 

3. didates must be aged between 18 years and 
19 years 6 months, inclusive, at Ist September, 
1959. 

4. Candidates with the General Certucate of 
Education will be required to have passed at 
Advanced Level in at least Pure Mathematics, 
Applied Mathematics, Physics and to produce 
evidence of General Education at Ordinary Level. 

5. Candidates with the Scottish Leaving Certificate 

will be required to have higher grade passes in Science, 
Mathematics, at least two additional mathematical 
subjects, and at least lower grade passes in English, 
and a lan other than English. 
» a dates from schools in Northern Ireland 
will be required to produce a certificate from the 
Ministry of Education in Northern Ireland showing a 
comparable standard to that above. 

7. Applications will be considered from candi- 
dates who sit these examinations in 1959. 

8. The work of the R.C.N.C. covers all aspects of 
design, construction and repair to H.M. Ships. 
Members undertake to serve wherever required at 
Admiralty headquarters, Outports in the United 
Kingdom and at Royal Dockyards at home and 








abroad. The present head of the R.C.N.C. is the 
Principal Technical Adviser to the Board of 
Admiralty. 


9. The starting pay of a probationer at age 18 
will be £527. A deduction of £75 is made when 
living in at the R.N. Engineering College, Manadon, 
or at the R.N. College, Greenwich. The successful 
probationer can expect an appointment as Assistant 
Constructor at age 23 or 24, with a starting salary of 
not less than £880 and £910 respectively. Promotion 
to Constructor normally takes place at about age 30, 
with a salary which may be expected to be not less 
than £1465, rising in nine years to not less than 
£2100. Promotion to higher ranks is by selection. 

10. Full particulars may be obtained from the 
Secretary of the Admiralty, Civil Establishments 
Branch [1 (88), Empire Hotel, Bath, quoting reference 
number 5914, to whom final application must be 
submitted by 15th June, 1959. E9808 


RUBBER RESEARCH INSTITUTE 
OF MALAYA 


RESIDENT ENGINEER 





The Rubber Research Institute of Malaya requires 
the services of a RESIDENT ENGINEER at the 
Rubber Research Institute Experiment Station, 
Sungei Buloh, Selangor. Duties will include super- 
vision of work requiring engineering knowledge and 
practical experience in the maintenance of (i) water 
supply, including filtration plant and pumping equip- 
ment ; (ii) sanitation system with septic tank installa- 
tions ; (iii) electricity supply and internal distribution 
from a mains supply at volts ; (iv) all machinery 
in general use in the factory, including rubber sheeting 
and creping machinery, centrifuges, drying houses 
and packing equipment ; (v) agricultural mechanical 

uipment and vehicles, and (vi) general supervision 
of maintenance of all estate buildings. The emolu- 
ments (including standard allowances) of the appoint- 
ment will be within the range $1320 by $40 to $2085 
in Malayan currency per month= £1848 by £56 to 
£2919 per annum. 

An officer who is not domiciled in Malaya is pro- 
vided with rent-free quarters and is paid an additional 
allowance towards children’s education. : 

Application forms and further information con- 
cerning conditions of appointment may be obtained 
from the Secretary, London Advisory Committee for 
Rubber Research, Commonwealth Institute, Imperial 
Institute Road, London, S.W.7. 

Closing date for receipt of applications is 15th 
March, 1959. 2 

February, 1959. E9968 





MIDDLESEX COUNTY COUNCIL 


COUNTY ARCHITECT'S DEPARTMENT 
HEATING ENGINEERING ASSISTANTS 


ATING ENGINEERING ASSISTANTS (a) 
APT IV £1055-£1205 p.a. (b) APT III £875—£1055 
p-a. Must have good experience in design of heat- 
ing and ventilating installations and be competent 
draughtsmen for preparation of contract drawings 


d sifications, &c. 
aru 1OR ENGINEERING ASSISTANT APT. I, 


£605-£755 p.a. (if 26 or over). Some experience in 
preparation of plans and specifications for contracts 
for wiring, &c., of buildings. : 
Commencing ies according to qualifications 
and experience. Prescribed conditions.—Applica- 
tion forms from County Architect, 1, Queen Anne's 
Gate Buildings, Dartmouth Street, S.W.1, returnable 
by 4th March. (Quote Z160 E.) E9933 


MINISTRY OF SUPPLY 


WEST FREUGH, STRANRAER, 
WIGTOWNSHIRE 


TECHNICIAN 





Ministry of Supply require TECHNICIAN at 
West Freugh, Stranraer, Wigtownshire, primarily to 
supervise and organise preparation of aircraft for 
trials work, including co-ordination with the Arma- 
ments Section and Trials Controller. Duties also 
involve supervision of small engineering workshop. 

alifications : recognised engineering apprentice- 
ship ; possession of .N.C., appropriate C and G 
Final Certificates or equivalent qualification desirable 
Experience of aircraft maintenance and inspection 
essential. Salary: £820 (age 30) to £974 p.a 
Application forms from Ministry of Labour and 
National Service (P.E.367), Professional -_ — 
tive Register, Atlantic House, Farring _ 


Londen, E.C.4 


THE ENGINEER 


PUBLIC APPOINTMENTS 


SOUTH WEST METROPOLITAN 
REGIONAL HOSPITAL BOARD 


REGIONAL ENGINEER'S DEPARTMENT 
ASSISTANTS 

Applications are invited for the following appoint- 
ments on the permanent staff of the Board generally 
in accordance with the Whitley Council conditions of 
service 

SENIOR ASSISTANT ENGINEER (MECH- 
ANICAL): The commencing salary will be at the 
minimum of the scale £1010 by £30 (5) by £35 (1) to 
£1195 p.a., plus London Weighting allowance of 
£50 p.a. Applicants should be Corporate Members 
of the Institution of Mechanical Engineers and 
should be experienced in the preparation of speci- 
fications, drawings and estimates for large engin- 
eering installations in hospitals and large public 
buildings. 

ASSISTANT ENGINEER (MECHANICAL) : 
Applicants should have served a recognised engin- 
eering apprenticeship and must be Graduate mem- 
bers of the Institution of Mechanical Engineers, and 
have passed “A” and “B” of the Associate 
Membership examination, or hold exempting quali- 
fications. Corporate membership of the Institution 
of Heating and Ventilating Engineers will qualify. 
Sound experience of design of mechanical services 
of large buildings required. Drawing Office and 
Estimating experience an advantage. 

Salary (Assistant Engineers) : £700 by £25 (3) by 
£30 (1) by £35 (6) to £1015 p.a., plus London 
Weighting allowance of £20-£50 p.a. The com- 
mencing salary may be fixed above the minimum of 
the scale for relevant practical experience. 

Applications for the Senior Appointment stating 
age, qualifications, experience, present appointment 
and salary, together with the names and addresses 
of three referees should be sent to the undersigned at 
40, Eastbourne Terrace, London, W.2, by not later 
than 2nd March. 

Application forms for the other appointment may 
be obtained from the same address and must be 
returned completed by not later than 2nd March. 

E. G. BRAITHWAITE, 


E9969 c Secretary. 


ROYAL NAVAL SCIENTIFIC 
SERVICE 


SENIOR SCIENTIFIC OFFICERS AND 
SCIENTIFIC OFFICERS 


Royal Nava Scientific Service requires SENIOR 
SCIENTIFIC OFFICERS and SCIENTIFIC 
OFFICERS for establishments in London area, 
Baldock, Portsmouth, Portland, Poole and Rosyth. 
Main requirements are for PHYSICISTS, MECH- 
ANICAL ENGINEERS, ELECTRONIC ENGI- 
NEERS and MATHEMATICIANS ins areas 
specified. The following particular vacancies also 
exist: Mathematician: for applied research of 
basic nature and stability of underwater vehicles ; 
knowledge of theoretical hydrodynamics and theory 
of control systems an advantage ; London area. 
Mechanical Engineer: with sound knowledge of 
basic principles of thermo and fluid dynamics, to 
carry out research programme in a particular field 
of applied hydrodynamics ; experience in modern 
methods of design and research on axial-flow com- 
pressors, turbines or pumps an advantage ; London 
area. Mechanical Engineers: for design and 
development of underwater devices ; Portland area. 
Physical Chemist : with specialised knowledge of 
rubber technology ; Poole area. Chemists : Physical 
and Inorganic : Poole, Baldock and London areas 
Candidates must normally be natural born British 
subjects of natural born British parents, with First 
or Second Class Honours Degrees or equivalent high 
professional attainments. 5S.S.O.s must have had 
three years” post-graduate experience and be not less 
than 26 years of age. Salaries (men) : S.S.O., £1190- 
£1410; S.O., £635-£1110 (London)—somewhat 
lower in provinces. Appointments are unestablished 
(with F.S.S.U. benefits), but opportunities may occur 
for those between ages of 21 and 32 to compete for 
established posts.—Forms from M.L.N.S., Technical 
and Scientific Register (K), 26, King Street, London, 
S.W.1 (quote A.500/8A). 15 











UNITED KINGDOM ATOMIC 
ENERGY AUTHORITY 


RISLEY, WARRINGTON, LANCASHIRE 
TRAINING OFFICER 


TRAINING OFFICER required by the United 
Kingdom Atomic Energy Authority, Industrial 
Group Headquarters, in the Personnel and Adminis- 
tration Branch at Risley, Warrington, Lancashire, to 
assist in the organisation of training and education 
schemes for engineers, graduate apprentices and 
junior engineering staff. 

Applicants must be qualified engineers, with Cor- 
porate Membership of a senior engineering institu- 
tion, or equivalent, and should have had experience 
in educational administration, training in industry, 
or in teaching or lecturing. The work calls for a good 
personality with an ability to assess the training and 
educational needs of junior staff. 

Salary between £1300 and £1740, according to 
qualifications and experience. 


Contributory superannuation. Staff housing 
scheme 

Send postcard for application form, quoting refer- 
ence 2927/Ji, to Recruitment Officer at above 
address 

Closing date : 23rd February, 1959. E9917 





DOVER HARBOUR BOARD 
ASSISTANT CIVIL ENGINEER 


Applications are invited for the post of ASSIST- 
ANT CIVIL ENGINEER of age 28 to 32 years. 

Applicants must hold a Civil Engineering Degree 
or have passed the Graduate or Associate Member- 
ship examination of the Institution of Civil Engineers 
Previous knowledge of dock and harbour work an 
advantage ; salary according to qualification, age 
and experience. 

Applications, giving particulars of age, training 
and qualification, together with names of three 
persons to whom reference may be made, should be 
sent to Dover Harbour Board, Harbour House, 
Dover, Kent E9966 


Feb. 20, 1959 


PUBLIC APPOINTMENTS PUBLIC APPOINTMENTS 





THE ROYAL COLLEGE 
OF 
SCIENCE AND TECHNOLOGY 
GLASGOW 


ATOMIC ENERGY RESEARCH 
ESTABLISHMENT 


HARWELL 


(In affiliation with the University) 
TECHNICAL OFFICERS, with appren- 


ticeship or equivalent training and a good LECTURER 


engineering background are required to 

assist in the preparation of detailed estimates IN 

of cost of mechanical and/or electrical engin- 

eering components for a large capital te MECHANICAL ENGINEERING 
ject. The posts will involve liaison with 

Scientists, engineers and finance officers. the above 
Adaptability and engineering “ know how ”’ 
are more important than estimating experi- 
ence. Salary £875-£1050; housing and 
superannuation schemes. 


Applications are invited for 
lectureship from Honours degree candi- 
dates with interest in Theory of Machines 
and, if possible, experience in Mechanica! 
Design and Strength of Materials. Excellent 
research facilities are available. Salary on 
the scale £900-£1650 with F.S.S.U. and 
family allowances.—Application forms are 
©btainable from the Secretary 


Please send a postcard to the Group Recruit- 
ment Officer (1353/25), U.K.A.E.A., 
Harwell, Berks, for details. 


E9911 E9953 














MINISTRY OF WORKS 


REQUIRES 
ENGINEERING DRAUGHTSMEN IN THE FOLLOWING CATEGORIES 
HEATING AND VENTILATING 
Design of all types of installations, including air conditioning 


ELECTRICAL 
Design of lighting, power and special type installation, and site distribution schemes. 


STRUCTURAL 
—— ~ ny Po reinforced concrete or structural steelwork. 
or employment in LONDON and PROVINCES on major site developments and all classes of 
PUBLIC and INDUSTRIAL BUILDING ” aca 


GENERAL CONDITIONS 
Salary range £550 (age 21) to £870 p.a. in London (slightly less elsewhere). Starting point 
according to age, qualifications and experience ; 5-day week : 34 weeks’ annual leave initially 
and concessions for higher technica! training in approved cases. Prospects of promotion to posts 
with salaries of £1015 p.a. and above. Opportunities for permanent Posts leading to pensions 
non-contributory F 


QUALIFICATIONS 
Technical education to O.N.C. or equivalent standard 


APPLICATIONS 
State age, experience, training and qualifications, to : The Chief Engineer, M of W 
Room 435, Abell House, John Islip Street, LONDON, S.W.1, silat rie —_ 
Interviews at Regional Offices when possible. 
E9500 











required by 
THE ATOMIC WEAPONS RESEARCH 
ESTABLISHMENT, ALDERMASTON, BERKSHIRE 


2170/25 ENGINEER (MAIN GRADE) 
To be in general charge of a group of technical officers who perform the 
following functions :— 
(a) Inspection of coded items on receipt and during storage. 
(6) Preparation and maintenance of specifications for coded items. 
(c) Preparation of catalogues of coded items, including joint Catalogues 
where appropriate in conjunction with A.E.R.E., Harwell. 
(d) Intergroup negotiations on standardisation of common items. 


(e) Technical assistance to Contracts Branch and to the Site generally in 
connection with procurement of materials. / 
These functions cover the fields of mechanical and electrical electronic 
engineering and laboratory equipment and chemicals. 
It is expected that the occupant of this post will have to undertake personally 
much of the work on standardisation which will involve close contact with 
various Superintendencies and with other Groups. 


2171/25 ENGINEER (BASIC GRADE) 
To take charge, under an Engineer II, of the mechanical engineering and 
laboratory supplies section. 
These duties will also involve close contact with other Superintendencies and 
other Groups on standardisation and the preparation of catalogues. 
QUALIFICATIONS. 


A recognised engineering apprenticeship or equivalent training and Corporate 
Membership of a Senior Engineering Institution are required, with some expe- 
rience in standardisation of engineering components and stores procedures 

It is intended that the successful applicants should perform these duties for 
a term of 18 months, after which they will be transferred to other engineerin 
duties and be replaced by a further two engineers serving for a similar period, 


SALARY :—Eng. I! £1,345—£1,800 
Eng. lll £845 (at age 25)—£1,150 (at age 34 or over)—£1,315 
Contributory Superannuation Scheme. A house or, alternatively, substantial 


assistance with house purchase, will become available for married officers livin 
beyond daily travelling distance. : od 
POSTCARDS for application forms to the Senior Recruitment Officer at above 
address. Please quote appropriate reference number. 
E9937 































Feb. 20, 1959 
PUBLIC APPOINTMENTS 





AUTOMATIC FIRING 
EQUIPMENT 


Applications are invited for posts as 
RESEARCH SCIENTISTS for work of 
national importance on the development of 
fully automatic firing equipment. The 
appointment offers opportunities for gaining 
valuable experience in modern research 
techniques, automation and instrumenta- 
tion in well-equipped laboratories at a well- 
known Research Station in pleasant sur- 
roundings. There are opportunities for 
publishing the results of successful work 
Candidates should have a degree (or equiva- 
lent) in Physics or Fuel Technology, and 
previous research experience would be an 
advantage. Starting salary in the range 
£750—£1100, and good prospects of advance- 
ment for graduates with research ability. 
5-day week and congenial working condi- 
tions. Superannuation and Grading 
Schemes.—Apply in writing to Assistant 
Secretary, Ref. F.4, B.C.U.R.A., Randalls 
Road, Leatherhead, Surrey. 


E9931 

















THE 
TENDERS 


GOVERNMENT OF HONG KONG 


LAN TAO SCHEME 


SHEK PIK DAM 


The Government of Hong Kong invite TENDERS 
from Contractors with suitable experience for the 
CONSTRUCTION of the SHEK PIK DAM 

The main items of the work are : 

(a) a dam about 2800ft. long and 176ft. maximum 
height, constructed of about 5,000,000 cubic yards 
of rolled fill. 

(b) a concrete overflow bellmouth spillway. 

(c) a 17ft. diameter diversion tunnel about 1700ft. 
long. 

Contract documents can be inspected at the offices 
of the undersigned and can be obtained from them 
on the payment of Twenty-five pounds, on or after 
the 27th February, 1959—the deposit to be refunded 
on receipt of a bona fide tender. 

BINNIE, DEACON & GOURLEY, 
MM.LC.E., 

Artillery House, 

Artillery Row, Westminster, 


London, S.W.1. E9963 








BOOKS and PUBLICATIONS 








PITMAN 


TECHNICAL BOOKS 
20 PS SAARI 


STEAM TURBINE THEORY AND 
PRACTICE 


By William J. Kearton, D.Eng., etc. 7th 
Edition. Here is a new and up-to-date 
edition of this standard work. Completely 
revised throughout and with an extra 230 
pages, this new edition is an essential work 
for all engineering students and draughtsmen 
57s. 6d. net. 


THE HEAT-TREATMENT OF STEEL 


By Edwin Gregory, Ph.D., etc., and 

Eric N. Simons. New and up-to-date 2nd 
Edition. Covers every phase of the subject 
from principles to practice. It is very easy 

to read and explains what has to be done to 
different steels and why it is necessary 

Recent developments are dealt with. 35s. net 


METAL RECTIFIER ENGINEERING 

By E. A. Richards, M.B.E., A.C.G.L., ete. 
Discusses in detail the principles underlying the 
operations of metal rectifiers. It forms an 
essential book for engineers wishing to select the 
right type of rectifier for a particular job, and 
avoid the disappointments that can arise from 
incorrect working conditions, 37s. 6d. net. 


THE PUMP USERS’ HANDBOOK 


Compiled on behalf of The British Pump 
Manufacturers’ Association by Herbert 
Addison, O.B.E., M.Sc., etc. Sponsored by 
members of the B.P.M.A., this new handbook 
offers direct help and guidance to owners and 
users of pumping plant. Covers installation, 
maintenance, performance, cavitation, 
pressure-surges, etc. 30s. net. 


From all Booksellers 





Parker St., Kingsway, London, WC2 




















JUST PUBLISHED — 
°A complete library 
in two volumes...” 


KEMPE’S 


Engineers Year-Book 


Edited under the direction of the Editor of “The Engineer’ 


1959 (64th Edition) 
82/6 (plus postage 2/6) 


% 3,000 pages covering modern theory and practice 
in all branches of engineering. No other single 
publication devoted to engineering covers a com- 
parable range of subjects so concisely. 


ORDER YOUR COPY NOW 








Obtainable direct from the publishers or through your local booksellers 


Kempe’s Engineers Year Book 
28 Essex Street, Strand, London, W.C.2 


Telephone: Central 6565 











ENGINEER 


TENDERS 
ADMIRALTY 


N.A.T.0. BOOM DEFENCE DEPOT AND 
JETTY 
(COMMON INFRASTRUCTURE SLICE VI) 


Final notice is hereby given that bias will be invited 
on or about the 16th April, 1959, for the INSTALLA- 
TION of the ELECTRICAL SUPPLY and DIS- 
TRIBUTION SYSTEM for a Depot and Jetty to be 
built on the West Coast of Ayrshire, Scotland. The 
electrical work, for which detailed specifications and 
drawings will be made available, will be undertaken 
as one contract, and wil) be carried out as a sub- 
contract within the main contract for the construction 
of the depot. 

2. The approximate cost of the contract will be 
£20,000 and will comprise the following :-—~ 

(a) Internal electrical installation in various 
buildings, including an office, workshop and store 
building. 

(b) External cabling within the depot, excluding 
the Electricity Board's cables. 

(c) External lighting of the depot. 

(d) Jetty lighting, including navigation lights. 

(e) Terminations for shore/ship supplies 

3. It should be noted that the importation of 
labour from sources outside the United Kingdom 
may be subject to restriction and that permission 
could in any case be granted only on an undertaking 
that the contractors would pay rates of wages and 
observe hours and conditions of labour not less 
favourable than those established for United King- 
dom labour for the trade or industry in the same area. 

4. Firms wishing to be invited to bid on the basis 
of sub-contractor to a main contractor must formally 
notify their desire to tender by application to the 
address given in paragraph 6 below not later than 19th 
March, 1959. 

5. Within one week of the closing date for receipt 
of applications to bid, firms wishing to be invited 
must forward the following information :— 

(a) Statement of financial resources and evidence 
of financial stability. 

(b) Details of recent major contracts completed 
for work of a comparable nature, including an indica- 
tion of the value of each. 

6. Enquiries regarding bidding should be addressed 
to The Civil Engineer-in-Chief, Admiralty, 
Chamberlain Way, Pinner, Middlesex, England, quot 
ing reference C.E. in C./INFRA/4 (Sub-Contract 
Electrical Installation). 

Admiralty, S.W.1. E9922 





HALSTEAD RURAL DISTRICT 
COUNCIL 


HEDINGHAMS AND GREAT YELDHAM 
DRAINAGE 





CONTRACT NO. 9 


TO MANUFACTURERS OF CENTRIFUGAL 
PUMPING PLANT 


TENDERS are invited for the MANUFACTURE, 
SUPPLY and ERECTION of 7 SETS of VERTICAL 
UNCHOKEABLE SEWAGE PUMPS and 
ANCILLARY EQUIPMENT. The plant will be 
contained in two pumping stations. Two pumps 
shall be capable of a duty of 150 gallons per minute 
against a total head of 34ft.; two pumps for a duty 
of 250 gallons per minute against 30ft. total head ; 
two pumps for a duty of 375 gallons per minute 
against 30ft. total head ; and one pump for a duty of 
335 gallons per minute against 37ft. total head, all! in 
accordance with the specification and drawings pre- 
pared by the Engineers, Messrs. John Taylor and 
Sons, Artillery House, Artillery Row, Victoria 
Street, Westminster, S.W.1. 

Copies of the specification and drawings may be 
obtained from the offices of the Engineers upon paye 
ment of £5 (cheque only, drawn favour of the in 
above Council), which will be returned on receipt of 
a bona-fide Tender not subsequently withdrawn. 
The contract documents may be inspected at the 
offices of the Engineers or the Council Offices. 

Tenders, in plain, sealed envelopes, endorsed 
“Pumping Plant—Contract No. 9,” are to be 
delivered to the undersigned on or before noon on 
the Iith March, 1959. 

(Signed) H. E. P. STOKES, 
Clerk of the Council. 
Rural Council Offices, 
Mount Hill, 
Halstead, 


Essex. E9850 





BRISTOL AVON RIVER BOARD 


CONTRACT NO. 186 


The Bristol Avon River Board invites TENDERS 
for CIVIL ENGINEERING WORKS at Avon Mill, 
near Chippenham, Wilts. 

The work comprises the demolition of part of the 
existing structure, the driving of steel sheet piling, 
excavation, concrete sluiceway and chambers, R.C. 
farm bridge, &c., in connection with the installation 
of a 30ft. by 8ft. automatic radial sluice gate. 

Applications for copies of the specification, bill of 
quantities, conditions of contract and contract draw- 
ings should be made to the undersigned. 

Tenders, duly sealed and endorsed “‘ Contract No. 
186," must be delivered to the Clerk of the Bristol 
Avon River Board at 18, Bennett Street, Bath, not 
later than noon on Tuesday, 17th March, 1959 

F. GREENHALGH 
Engineer to the Board 
18, Bennett Street, 


ath, 
February, 1959. £9924 








EDUCATIONAL 











A.M.1.MECH.E., 8.Sc., City and Guilds, &c. 
Guarantee Postal Courses for all Exams. and Tech- 
nical Divisions from Elementary to Degree standard 
including Automation Techniques. Approximately 
95 per cent successes. 148-page prospectus free 
on request.—B.1.E.T. (Dept. 22), 29, Wright's Lane, 
London, W.8. Ell4e£ 


129 
TENDERS 
INDIA STORE DEPARTMENT 


The Director General, India Store Department, 
Government Building, Bromyard Avenue, Acton, 
London, W.3, invites TENDERS for the supply of 

SNAP GAUGES, PLUG GAUGES, MICRO- 

METERS, VERNIER CALIPERS, HIGHER 

GAUGES, BORE DEPTH GAUGES and 

other MEASURING TOOLS and INSTRU- 

MENTS. 

Please quote reference No. 18110/GNK/HAL. 

The Tender forms with schedules and Specifica- 
tions which are returnable on Thursday, 19th March, 
1959, may be obtained from the above office (C.D.N 
Branch) on payment of a fee (which is not refundable) 
of ten shillings for each tender.—-Applications for 
tenders should clearly state the reference number of 
the tenders required. £9944 








EDUCATIONAL 











UNIVERSITY OF LONDON 


A COURSE of THREE LECTURES, entitled 
“ Physical Behaviour of Concrete and its Influence 
on Structural Strength,” (i) “‘ The Stress-Strain Line 
and the Influence of Time,” (ii) “ Physical Causes of 
Observed Behaviour,” (iii) “‘ Application to a New 
Theory of Bending,” will be delivered by Professor 
H. Risch (Technische Hochschule, Munich), at 
5.30 p.m. on 3rd, Sth and 6th March, at University 
of London, Senate House, W.C.!1. ADMISSION 
FREE, WITHOUT TICKET 

: JAMES HENDERSON 

£9923 & Academic Registrar 





IMPERIAL COLLEGE OF SCIENCE 
AND TECHNOLOGY 


BURSARIES IN CONCRETE 
TECHNOLOGY 


BURSARIES of £460-£760, according to experi- 
ence, are available for Session 1959-60. Candidates 
must hold a Degree in Engineering and have good 
knowledge of theory of structures.—-Full information 
from the Registrar, Imperial College, London, $.W.7. 
Closing date June Ist, 1959. E9916 B 





CHELSEA COLLEGE OF SCIENCE 


AND TECHNOLOGY 
MANRESA ROAD, LONDON, S.W.3 


DEPARTMENT OF MATHEMATICS 


The next SANDWICH COURSE in Applicable 
Mathematics (of four years’ duration) will begin in 
September, 1959. The course is recognised for the 
award of the Diploma in Technology. State Scholar- 
ships, Technical State Scholarships, and Local 
Education Authority awards may be held by students 
attending this course 

Enquiries are invited from students and also from 
industrial organisations, schools and further educa- 
tion establishments which may wish to recommend 
students for the course. 

N. M. H. LIGHTFOOT, 
M.A., F.R.S.E., 


E991S & Principal, 





TECHNICAL HOME STUDY 
COURSES 


For A.M.1.Mech.E., 
A.M.1.Chem.E., A.M.1.M.L, 
A.F.R.AeS., C. & G., &e. 

OVER 50 FIRST PLACES and more than 2000 
Passes have been secured by T.1.G.B. Students at 
Professional pe Examinations. We have 
a wide range of exclusive Home Study Courses in 
all branches of Engineering—Mechanical, Electrical, 
Aeronautical, Automobile, Chemical, Gas, Radio, 
and Television, Draughtsmanship, &c. Textbooks, 
blueprints, &c., are provided and, if desired, fees 
may be paid by moderate instalments.—-Write 
(stating subject of interest) for copy of 110-page 
Prospectus FREE and without obligation. 


THE TECHNOLOGICAL INSTITUTE 
OF GREAT BRITAIN 


(Dept. 76), 
29, WRIGHTS LANE, LONDON, W.8 
E102 £ 





AUTOMATION.—AUTHORITATIVE 
COURSES are now available in Digital and Analogue 
Computer Technology, Applied Electronics, Data 
Processing and Instrumentation up to professional 
level by home study. Individual enrolment or indus- 
trial group scheme enrolments accepted. Syllabuses 
and Prospectus sent on request. Write (Dept. S.E.8), 
E.M.I. Institute School of Electronics, College House, 
Kensington, London, W.8. E145 & 





SITUATIONS VACANT 


_APPLICANTS ARE ADVISED TO SEND 
COPIES, NOT ORIGINALS, OF THEIR TESTI- 
MONIALS UNLESS OTHERWISE REQUESTED. 


A YOUNG ENGINEER'S OPPORTUNITY. 
World’s leading Automation Company seeks 
O.N.C, (Electrical) student, or similar, for important 
work on heating systems. sential qualifications : 
between 20 and 25 years: above average intelli- 
gence; enthusiastic personality; ambition to 
become a sales or contracts engineer. The successful 
candidate will help in preparation of wiring diagrams. 
and generally assist the senior engineers. Good 
starting salary. Canteen. Social club. Generous 
insurance and superannuation scheme. New build- 
ing with ali modern amenities._Write now, quoting 
eference REA ” to HONEYWELL CONTROLS. 
LTD., Ruislip Road East, Greenford, Middlesex 
E9935 a 


Classified Advts. continued on page 130 
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A FIRST - CLASS, EXPERIENCED AND 
QUALIFIED ENGINEER (Mechanical, Aero- 
nautical and Genera! Engineering background), with 
ability to think freely, clearly and imaginatively, 
required by consultants for developments in new 
industrial field.—Norris Brothers, Limited, 62, 
Church Road, Burgess Hill. E9959 a 


AN ASSISTANT 
POWER STATIONS 
SUPERINTENDENT 


is required by Texaco Trinidad, Incorporated, 
for two power stations with a combined installed 
capacity of 23,000kW and associated steam, 
cotapressed air and water-treating plant, at their 
oil refinery in the West Indies 


Applicants should preferably be A.M.1.Mech.E., 
aged 30-35 years, and have at least 7 years’ ex- 
perience of the operation of modern turbo- 
generators and gas and oil-fired boilers 


Salary will be not less than £1400 per annum, 
and subsidised accommodation and schooling 
for children are availabie 


Please write with brief particulars to the 


Personnel Officer, 
TRINOIL (U.K.), LIMITED, 
Trinidad House, 

Old Burlington Street, London, W.! 


E9930 «4 


AN ELECTRICAL ENGINEER is required to 
undertake responsibility for electrical maintenance 
and installation and development work in a modern, 
highly mechanised factory producing seamless steel 
tubing. The electrical equipment of this plant covers 
a wide range of A.C. and D.C. drives, up to a capacity 
of 2000 h.p. The successful applicant would be 
expected to assume supervisory control of existing 
electrice! staff. Candidates, preferably in the age 
range 26-30, should hold at Jeast a Higher National 
Certificate and have had appropriate experience in a 
similar <apacity.—Applications, giving full details of 
education, previous positions held, in chronological 
order and salary required, should be addressed to the 
Works Director, TUBES, LIMITED, Desford Lane, 
Kirby Muxloe, Leics. E9955 a 


AN EXPANDING WEST END BUSINESS 
WANTS SENIOR ENGINEER with practical 
knowledge of Tape Recording Amplifiers, to help 
develop new project. Apply.—BOX No. E2292, 
“ The Engineer.” A 


ASSISTANT TO LONDON AREA MAN- 
AGER to take charge of busy London Sales Office 
for North Country Engineers. Must be experienced 
in commercial practice, office organisation and 
Engineering experience desirable but not 


methods. } 
essential. Apply giving full details of experience 
and salary._BOX No. £9964 “ The Engineer.” a 


BRITISH RAILWAYS (SOUTHERN 
REGION) require an ELECTRICAL ENGINEER- 
ING TECHNICAL ASSISTANT in the MAN- 
CHESTER AREA for the inspection and testing of 
electric rolling stock and power supply equipment at 
Contractors’ Works. Applicants should have had a 
sound technical training and have reached a standard 
of not less than that of the Higher National Certifi- 
cate in Electrical Engineering. Manufacturing 
experience essential. Commencing salary £943 per 
annum rising to £985 after two years. ~—Applications 
in writing to be addressed to the Chief Mechanical 
and Electrical Engineer, British Railways (Southern 
Region), 15, St. Thomas’ Street, London Bridge, 
S.E.1. E9939 a 


CANADIAN COMPANY REPRESENTING 
A GROUP OF BRITISH ENGINEERING 
MANUFACTURERS seck a SALES ESTI- 
MATOR AND CORRESPONDENT for their 
Montreal office. Preference is for a single man, 
26 to 30 age group, who has H.N.C. standard or 
equivalent, has served a recognised apprenticeship 
in mechanical or electrical engineering and who has 
some experience in handling overseas correspon- 
dence of a manufacturing firm. Opportunity will 
be given to study the various products at the United 
Kingdom manufacturers’ work before leaving for 
Canada.—BOX No. E2308, * The Engineer A 


DRAUGHTSMEN, SENIOR DESIGNERS, with 
a thorough knowledge of mechanical handling, 
urgently required near Liverpool. Generous salaries 
to experienced men. Write in confidence, stating 
qualifications and experience.- BOX No. E9900, 


“ The Engineer.” . 


ENGINEER with knowledge of Rubber Machin- 
ery, both use and design, preferably under 35, but 
not essential. Good prospects with expanding firm 
building Rubber Machinery in the South.—State 
age, experience, qualifications and salary required 

BOX No. £9942, ** The Engineer A 


ENGINEERING SALES. — A_ TECHNICAI 
REPRESENTATIVE is required by leading manu- 
facturers of power station and industrial water-tube 
boilers and associated steam engineering equipment 
Age range: 35-50 years. Essential qualifications 
are an intimate knowledge of subject plus good tech- 
nical qualifications and experience at the level indi- 
cated, also ability to present a Convincing Case for a 
first-class prodecnt.—Appestor, with rd mo 
> vious experience and an indication of the salary 
an, should be addressed.—BOX No. E9876, 
, . A 


: Engineer.’ 


NCED 
Be UC HTSMAN required at the Head Office of 
a well-known manufacturing company in the 
MIDLANDS. Layout experience of heavy process 
plant (fertilisers, chemicals, &c.) over a number of 
years essential.—Applicants must give details of 
experience and salaries earned to BOX TE.249, c/o 
191, Gresham House, E.C.2. E9960 «a 


QUALIFIED ENGINEER, -. be 

responsible to the Partners, requir y 
pone Mie firm of Consulting Engineers in West- 
minster. Should have had varied civil and structural! 
en ineering experience including road and bridge 
nes, Age 35-45.—BOX No. E2303, “The 
- A 


Engineer 


ENGINEERING 


FULLY 


THE ENGINEER 
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FOUNDRY SALES REPRESENTATIVE 
REQUIRED for London and Home Counties 
Applicants must be experienced in the sale of all 
grades of cast iron. Write, giving full details of 
experience, age, and salary required——BOX No 
E2309, “ The Engineer.” A 


HEAD ESTIMATOR required after Easter by 
rapidly expanding welding and metal fabricators in 
Home Counties. Good salary with house to man 
with right experience. Applicants can only be con- 
sidered who give in their own handwriting full 
details of career to date, including exact description 
of classes of work, present employer, and salary 

BOX No. E2307, “ The Engineer.” A 


INSPECTOR/DIVER for harbour works at 
Whitby, to supervise driving of sheet piling and 
placing of concrete under water. Duration of con- 
tract 21 months.—Apply : Lewis and Duvivier, 122, 
Victoria Street, London, $.W.1 E2306 a 


JUNIOR DETAIL/DESIGN DRAUGHTS- 
MAN for Structural Steelworks. Pension Scheme 
(non-contributory). Small house could be made 
available for selected applicant.—Write, giving age, 
details of experience and salary required to Mr. H 
Knott, Croggon and Co., Ltd., Poyle Steelworks, 
Colnbrook, Near Slough. E2310 a 


LONDON FIRM IMPORTING CONTI- 
NENTAL WOODWORKING AND PLAS- 
TICS MACHINERY require young ENGINEER 
on Sales side. He should have good general engineer- 
ing knowledge and knowledge of German an 
advantage.—BOX No. E2302, “ The Engineer.” a 


MOTORWINDER— Qualified. Mainly re- 
quired for Stators of A.C. Motors, all sizes up 
to 10 hp. for BERMUDA. Single man 
preferred. Apply stating experience, age, salary 
expected.—BOX No. £9926, “ The Engineer.” 


A 


OPENING FOR A MAN to help on both tech- 
nical and commercial sides of small individual firm 
of mechanical engineers in Yorkshire. Must be a 
live man who would attend to detail and someone 
used to working with the principal of a small firm 

State age, experience and present salary.—BOX 
No. E9561, “ The Engineer.” A 


REQUIRED BY DIESEL ENGINE MANU- 
FACTURERS, A SENIOR SALES ENGINEER 
with extensive experience and contacts in the heavy 
vehicle industry.—Applicants are requested to give 
precise details of their experience. A good salary 
will be paid to the right man.—BOX No. E9938, 
“The Engineer.” A 


RESIDENT ENGINEER for harbour works at 
Whitby, Yorks. Duration of contract 21 months. 
Applicants should be Chartered Civil Engineers with 
considerable experience of maritime works.—Apply : 
Lewis and Duvivier, 122, Victoria Street, London, 
S.W.1. 22305 a 


SALES ENGINEER.—Nationally known manu- 
facturing organisation in West of England, one of 
whose major activities is the manufacture of Indus- 
trial Equipment such as Ovens, Spraybooths, Rust- 
proofing Machines, Dust Collectors and Conveyors, 
require the services of a Sales Engineer. General 
experience in Heating and Ventilating is required 
with recent engineering sales experience in con- 
tinuous paint finishing equipment. Please submit 
full details of experience, age, &c.—BOX No. 
E9950, *“* The Engineer.” A 


SENIOR INSTRUMENT ENGINEER 


Leading Contractors to the Oil Refinery and 
Chemical Engineering industry would be pleased 
to receive applications from suitably qualified 
engineers who have a sound experience in the 
design of large scale control installations. This 
position offers excellent prospects and a com- 
mencing salary of at least £2500 p.a 

Please write full particulars which will be 
treated in the strictest confidence to Managing 
Director, BOX No. E9946, “ The Engineer.” 


A 


TECHNICAL ASSISTANTS (PATENTS).— 
The Dunlop Patent Department, a central organisa- 
tion of the company located in their Research Centre 
at Birmingham, desire to appoint one or two Chemists 
and an Engineer, all with adequate patent experience, 
to responsible positions, where they will handle 
British and foreign applications with minimum super- 
vision, Also an Engineer without patent experience 
to be trained as a Patent Agent. Applications are 
invited, preferably from Graduates, giving, in con- 
fidence, brief details and salary expected. Usual five- 
day week, pension scheme, good prospects and work- 
ing conditions.—Please reply, quoting reference 
J.M.162, to Personnel) Manager, DUNLOP 
RESEARCH CENTRE, Erdington, Birmingham, 24. 

E9792 a 


TUBE INVESTMENTS RESEARCH LABOR. 
ATORIES, HINXTON HALL, CAMBRIDGE 
GRADUATE required for basic studies of friction 
and wear. This post offers excellent opportunities 
for the man wishing to combine fundamental research 
with the technical problems in a large and diverse 
engineering organisation. Candidates should possess 
a degree in Physics or Engineering (or equivalent 
qualifications).—_For further details and application 


form, write to the Secretary, quoting reference E.151. 
9932 A 


WEST MIDDLESEX FIRM REQUIRE EXPE- 
RIENCED PRODUCTION ENGINEER, with 
technica! qualifications, to take charge of medium- 
sized machine shop and organise batch production 
of light engineering products. Contributory pension 
scheme in operation. Please give details of previous 
Positions and state qualifications and salary required. 

BOX No. E9961, “ The Engineer.” 4 


WORKS MANAGER, aged 35-40, for sheet metal 
works. Fifteen miles South of London employing 
100. Knowledge modern methods of production and 
control essential. Write, stating age, salary required, 
Previous experience BOX No. E9925, “ The 
Engineer.” A 
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AERO ENGINE 
DEVELOPMENT 

Alvis, Limited, have a vacancy 
in their Aero Engine Development 
Department for an ENGINEER 
with either a Degree or H.N.C. to 
work on problems associated with 
engine design and development. 

The selected candidate will ulti- 
mately be required to cover all tech- 
nical aspects of the work, including 
the initiation of experimental 
schemes, and the analysis of test 
results. Previous experience of 
engine work is desirable, but not 
essential. 

Applicants should write, giving 
full details of previous experience, 
age and salary required, to, : 

The Secretary, 
Alvis, Ltd., 
Coventry 
E9957 a 


BUILDING INDUSTRY 


SPECIALIST SUB-CONTRACT 
SUPERVISOR 


A major firm of Building and Civil Engi- 
neering Contractors in Northern England 
require an experienced ENGINEER 
SUPERVISOR for specialist sub-contracts. 
He will be the Liaison Officer between them- 
selves as Main Contractors and the numerous 
sub-contractors carrying out the mechanical 
and industrial services on large projects. 


Applicants should preferably be qualified, 
be good organisers and have considerable 
experience in design and installation contract 
work, using up-to-date methods of planning 
and progressing. 


Good prospects and staff conditions, pen- 
sion scheme and other benefits. 


Apply Managing Director, BOX No. 
E9910, ** The Engineer.”’ 











THE BAHRAIN PETROLEUM 
COMPANY LIMITED 
GRADUATE METALLURGISTS 
& MECHANICAL ENGINEERS 


are required in Bahrain’s modern Oil Refin- 
ery for plant and corrosion inspection work. 
Applicants, under 35, should be familiar with 
API, ASME codes and have had a minimum 
of two years’ experience in similar work or in 
the construction and maintenance of fired 
and unfired pressure vessels, the duties includ- 
ing inspection of vessels, exchangers, pumps, 
lines, valves, &c., to ensure safe operating 
condition and the recommending and 
developing of materials and methods of 
repair and corrosion control. 

Salary would be in accordance with quali- 
fications and experience but not less than 
£1332 per annum in addition to which free 
air conditioned accommodation and a living 
allowance are provided. An initial kit 
allowance, medical attention, paid local and 
home leaves are also provided.—Apply in 
writing with full particulars to Caltex Ser- 
vices, Ltd., Caltex House, Knightsbridge 
Green, London, S.W.1, quoting “ INS.” 

£9904 a 








C. A. NORGREN LTD. 
and Associate Companies 


have a position with excellent prospects 
open for a 


QUALIFIED ENGINEER 


Compress2d Air Equipment is our busi- 
ness and our Company is a progressive one 
in a growing field 

We offer a salary according to qualifica- 
tions for duties involving Experimental and 
Drawing-Office work, Customer Liaison and 
acting as Assistant to General Manager, 
Technical Manager and Product Engineer 


If you are aged 26-32 years, have an En- 
gineering Degree and Workshop training 
and consider you have a pleasing personality 
and executive ability, we should like to hear 
from you 

Please write in confidence giving full 
details of education and career to 


General Manager, C. A. NORGREN LTD. 
SHIPSTON-ON-STOUR, WARWICKSHIRE. 


£9934 





INSTRUMENTATION 
ENGINEER 


One of the Groups engaged in the construction of nuclear power stations 


requires an Instrumentation Engineer to be responsible for commissioning the 


complete instrumentation and for its maintenance during the initial power 


operation. The successful candidate should hold a University Degree or equi- 


valent qualifications and have considerable experience of industrial plant 


instrumentation. 


Please write, giving details of education, qualifications and experience, to 


BOX E4034 LPE, Romano House, 399/401, Strand, London, W.C.2 








THE NUCLEAR POWER PLANT COMPANY LIMITED 


requires 


to commission Nuclear Power Stations 


Applicants should have had considerable operational experience of large 
Conventional Power Stations and be of either Charge Engineer or Assistant 


Charge Engineer status. 


The Company operates a Contributory Pension Scheme and assistance with 


house purchase is given to married men. 


Applications, stating age, qualifications and experience, should be addressed 


© :- 


The Secretary, 


The Nuclear Power Plant Co., Ltd., 


Booths Hall, 

Knutsford, 

Cheshire, 
quoting reference TE’CMS 67 


E9958 a 
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have been retained 
to advise on the 
appointment of a 


SALES CONTROLLER 
(Constructional Steelwork) 


for a constructional engineering 
company in Northern England with 
a turnover of approximately £2 
million. 


Sales control has been exercised by 
the present members of the Board, 
but there is now an opportunity 
for a Sales Controller to join the 
company and assist in its further 
expansion. He will advise the 
Board on sales policy, control the 
sales organisation for direct 
representatives and agents and 
negotiate with principal customers. 


Commencing salary £2,000 or 
more for relevant experience, 
plus other benefits including car, 
superannuation and assistance with 
re-housing. 


Candidates aged 35-45, should be 
qualified civil or structural engineers 
with sales experience in the steel 
construction industry. 


No information will be disclosed 
to our clients until candidates know 
their identity and have given 
permission after personal discussion. 
Please send brief details in 
confidence, quoting reference 
G.1483, to W. F. Younger. 


MANAGEMENT SELECTION 
LIM 


17, Stratton Street, London, W.1. 


E134 A 





CIVIL ENGINEERS | 


based on London but prepared to go on short 
visits overseas are required in the 


DESIGN DEPARTMENT 


for work of an advanced nature on bridges, 
dams, jetties, &c. These are senior positions 
calling for good design experience. backed by 
a degree and a background of construction 
with contractors, and in the 


PROJECT DEPARTMENT 


for pre-planning of similar work, calling for 
good construction experience and some 
knowledge of design. Minimum qualifica- 
tions are exemption from Parts A and B of 
the Institution of Civil Engineers 


These positions give excellent oppor- 
tunities to gain varied and interesting 
experience, and should appea! to engineers 
28-35 years of age. Please write with salient 
information to : 


The Head of the Design Department, 


THE CEMENTATION COMPANY LIMITED | 


20, Albert Embankment, S.E.11 
E9929 Aa 


SENIOR TECHNICAL 
ENGINEER 


A major Industrial Group has a vacancy 
for a SENIOR TECHNICAL ENGINEER 
to work in the Technical Department at 
their Head Office situated in London 


The work is in connection with the investi- 
gation and development of new techniques 
and the efficiency of existing techniques 
This is a senior appointment and is an excep- 
tional opportunity for a person with a good 
honours degree in Mechanical Engineering 
coupled with a good practical background 


The successful applicant must have a good 
personality and he must feel that he would be 
able to accept responsibility in the field of 
Technical Management later on 


Age range 30-33 years 


Apply, stating full details of age, qualifi- 
cations and experience to BOX No. E9918, 
“The Engineer 


CHIEF ESTIMATOR 


Required by Glasgow engincering com 
pany to take charge of Department prepar- 
ing quotations for wide range of engineering 
equipment, of both mechanical and chemi 
cal nature. Quotations will range from 
relatively small items of equipment to those 
covering large schemes of process manufac- 
turing plants with total costs up to £2 million 
The work will entail charge of staff dealing 
with enquiries, drawing up specifications, 
estimating costs and submitting quotations 


Applicants will be required personally to 
conduct correspondence at high executive 
level and, where required, to negotiate with 
clients. They must have had responsible 
experience in the work described, possess 
good personality and an administrative flair 
and be well qualified technically. Technical 
Sales experience will be an advantage 


The post is a senior one and is covered by 
the Company's contributory pension and 
free life assurance scheme.—Applications 
will be treated in strict confidence.—BOX 
No. E9914, * The Engineer.”’ 











W. H. ALLEN, SONS & COMPANY, LTD., 
BEDFORD 


require for their Production Engineering 
Department 


WORK STUDY ENGINEERS 


experienced in the application of Work 
Study to machine or assembly shops 


DRAUGHTSMEN 


for the design of Jigs, Tools, Fixtures and 
Tool Layouts. 

These positions will interest men of sound 
education and practical experience, who can 
carry out on their own initiative, studies and 
investigations into problems affecting the 
small-batch production of Electrical 
Machinery, Diesel Engines, Steam and Gas 
Turbines and Centrifugal Pumps. 

Please apply in writing, stating age, present 
salary and full details of education, training 
and experience to 


THE PERSONNEL MANAGER 
E9943 a 


BIR 


SALES ENGINEER 


required for 


FLEXIBLE MOUNTINGS 


Excellent salary and prospects of rapid 
promotion to SALES MANAGER. 

Pension : car : expenses. 

Preference will be given to candidates with 
experience and contacts in MARINE and 
TRACTION engineering, also possessing 
general knowledge of systems for VIBRA- 
aan SHOCK and NOISE SUPPRES- 


Send career details to 
Group Personnel Officer (Ref. V.1 3), 
BTR INDUSTRIES LTD., 


Herga House, Vincent Square, 
London, S.W.1! 


E9949 A 


CORROSION 
ENGINEER 


An opening is available in London Office 
of International Oil Company for a B.Sc 
METALLURGIST or MECHANICAI 
ENGINEER to study and solve corrosion 
problems encountered in the producing, 
refining and marketing of oil and oi! products 
and to provide technical assistance in the 
development of materials and protection 


devices 


Candidates, under forty, must have had a 
minimum of five years of this experience 
including practical field inspection and 
materials work, and be willing to visit over- 
seas locations from time to time 


Apply in writing giving full particulars to 
BOX No. E9927, “ The Engineer.”’ 




















THE STANTON IRONWORKS COMPANY, LIMITED 
Near Nottingham 


invite applicants for the following staff appointments on its Concrete Plants. The vacancies offer 
excellent prospects in an expanding organisation. The selected applicants will be engaged on 
varied and interesting design and research work in connection with both new and existing products 
which include Prestressed Concrete Pipes, Prestressed Concrete Lighting Columns and Reinforced 
Concrete Pipes. 

DESIGN ENGINEER 


Applicants should have had at least three years’ design experience, preferably on prestressed and 
reinforced concrete work. An engineering degree or equivalent will normally be required. 


ASSISTANT DESIGN ENGINEER 
Applicants should be young engineers with a Higher National Certificate and be capable of 
undertaking design work under a design engineer. 


DRAUGHTSMAN 
The minimum qualification is the Ordinary National Certificate and applicants must be prepared 
to study for the Higher National Certificate in Civil, Structural or Mechanical Engineering. 


RESEARCH ASSISTANTS 
Qualifications required are the same as those for draughtsmen 


All these posts are permanent and pensionable. Applicants should write, in confidence 
to the Staffing Officer, stating age, qualifications and full details of experience. 


E9919 a 


CHIEF DRAUGHTSMAN DESIGNER 


Applications are invited from experienced qualified men for appointment 


as above. 


Minimum Qualifications : 


Show proof of sound technical knowledge to A.M.I.M.E. standard 
Have initiative, personality and organising ability. 


Minimum Experience : 


Some years of workshop or plant experience. Have held a senior position 
in a drawing office of standing for at least five years. Be conversant with 


chemical plant. 


For the right person there is not an age limit. Please apply with brief 
details of career, in chronological order, to The Chief Engineer, CIBA Labora- 


tories Limited, Pyvewipe, Grimsby. 


E9965 a 














BAKER PERKINS LIMITED, PETERBOROUGH 


require 


MACHINE DESIGN ENGINEERS 


Baker Perkins, Ltd., together with its home and overseas subsidiary and associated companies, 
has, for over one hundred years, provided high-class machinery for the food, chemical and allied 
industries. The increasing demand for complex automatic machinery provides opportunities for 
experienced, energetic and versatile engineers as machine designers. _ 

Applications for such appointments which are in the bread, biscuit, chocolate. sugar confec- 
tionery, chemical and plastics machinery drawing offices of the Company's Headquarters at 
Peterborough, are invited from men with a minimum of five years’ experience in designing 
complete machines or major sections of automatic plants and who hold at least a Higher National 
Certificate in Mechanical Engineering. Previous experience of food and chemical processing 
machinery would be an advantage but is not essential. 

It is intended that the successful applicants will be engaged chiefly on design of unit machines 
and equipment for complete automatic plants and their control. Most of their time will initially 
be spent on the drawing board, on work which will demand a high degree of initiative and personal 
design responsibility. Design survey and the subsequent development and proving of machinery 
will entail some time being spent in customers’ factories. 

Commencing salary for these appointments will be up to £1250 per annum and, as the Com- 
pany recognises the importance and value of the design function, there are excellent prospects 
of advancement. The Company will. if necessary, assist the successful applicants in meeting al! 
reasonable expenses incurred in moving their families to Peterborough and it is also prepared to 
provide temporary housing accommodation. The Company provides excellent conditions of 
employment which include pension, life assurance and profit sharing arrangements 

Applications, which would be treated in strict confidence, should give full particulars of quali 
fications and experience and should be sent to the Personnel Manager, Baker Perkins, Ltd. 
Westwood Works, Peterborough 


E9952 a 








3M 
COMPANY 


SENIOR 
DRAUGHTSMAN 


An important vacancy exists at the West 
End Head Office of this well-known inter- 
national organisation for a young qualified 
(H.N.C. preferred) draughtsman who is seek- 
ing a post of responsibility, Sound machine 
design and plant experience essential. 

Good starting salary with considerable 
opportunities for advancement in this 
expanding company. 

Full range of employee benefits include 
Pension and Life Assurance scheme 

Evening or Saturday appointments gladly 
arranged 

Please write to: 

Chief Engineer, 
Minnesota Mining & Manufacturing 
Company Ltd., 
3M House, 
Wigmore Street, 
London, W.1. 
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COST CONTROLLER/BUDGET OFFICER, 
qualified, experienced standard costs, budgetary 
control, management accounts. Seeks responsible 
position. Avaiiable immediately —BOX No. £2295 
“ The Engineer.” 's 


QUALIFIED MECHANICAL ENGINEER, 
non-British resident abroad, with wide experience 
design and construction chemical plants, seeks 2-3 
year contract similar work.--BOX No. E2301. 
* The Engineer.” et 








PATENTS 








THE PROPRIETOR OF BRITISH PATE 

NO. 685,723, entitled “SPRING FORMING 
MACHINE,” offers same for license or otherwise 
to ensure practical working in Great Britain.— 
Inquiries to SINGER, STERN AND CARL- 
BERG, 14 FE. JACKSON BOULEVARD 
CHICAGO 4, ILLINOIS, U.S.A £9928 


PATENT NO. 101,249 “RECIPROCAT 

PUMPS ” for sale or licence.—Apply : Cee 
and Company, Chartered Patent Agents, 253 
Gray’s Inn Road, London, W.C.1. E2294 H 


Classified Advts. continued on page 132 
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SUB-CONTRACTING 





process ; sample castings treat 
. -Recupero, Lid., 
Harrow, Middlesex (Phone, Byron 1178) 


up to Bf. by 6fi 
BROS. 
Knottingley, 
2743/4) 


or 6ft. diameter 
(KNOTTINGLEY), Lid., 
Yorkshire (Telephone 





BUSINESSES and PREMISES 











SCOTLAND—LANARKSHIRE 


miles, Edinburgh 35 miles 


Glasgow 12 
Single storey 


Approximately five acres in all 
buildings (45,000 square feet). Cranage facili- 
ties. Road and rai! access. Sidings for up to 
100 wagons. Fully equipped for timber wagon 
repairing. Good class of labour available 

Propositions regarding the foregoing to 

RAMSAY, MENZIES & WILSON 
121, WEST GEORGE STREET. 
GLASGOW, C.2 


















£9396 1 



















FOR HIRE 




















STEEL. Frection Masts (light and 
. to 150ft. high, for immediate hire.— 
21, Hobart House, Grosvenor Place, 
S.W.1 (Phone, SLOane 5259). E103 x 





LATTICE 






















MACHINERY Etc. WANTED 











. SIX COMPRESSORS with motors and switch 
gear, giving total output of 15,000 c. f.m. at 100 p.s.i. 
BOX No. £9921,“ The Engineer.’ F 

















| FOR SALE 


600 


ECONOMIC BOILERS 


TWO RUSTON & HORNSBY “ THERMAX” 

— back) treble pass 10ft. 6in. diam. by 13ft. 6in. 
excluding smokebox ane flue outlet. Evap 
1305 tb ¢ hour, 200 p.s 

wo FOSTER YATES a THOM double-pass 
9Oft. Vin. by ISA - by 20ft. 6in., Evap. 12,000 Ib 
per hour, 160 p 

Two JOHN THOMPSON treble pass 9ft. 6in. by 
14ft. by 19ft., Evap. 9500 Ib. per hour, 120 p.s.i. 
DAVEY PAKMAN double pass 8ft. by 14ft. by 
8ft., Evap. 7050 Ib. per hour, 100 p.s 

THREF MARSHALL (GAINSBOROU GH) oo 
pass 8ft. by a 6in. by 12ft., Evap. $000 Ib. 
our, 100 p 

Two HARTLEY & SUGDEN treble pass 7ft. 6in. 
by 8ft. Gin. by 12ft. lin., Evap. 3420 Ib. per hour, 
100 p.s.i. 


GEORGE COHEN, 


SONS AND CO. LTD. 
WOOD LANE, LONDON, W.12 
Tel.: Shepherds Bush 2070 and 

STANNINGLEY, Nr. LEEDS 






























































Tel. : Pudsey 2241. £202 a 
AIR COMPRESSORS 

c.f.m Make Ib. p.s.i Type h.p 
600 Broomwade 100 EH.255 135 
494 Broomwade 100 EH.251 120 
300 «=Broomwade 100 FH.241 70 
300 «Alley Macl 100 23BxX 674 
270 Broomwade 100 F.240 ss 
240 Broomwade i) Si 35 
215 CP.T 100 PB-4-210 sO 
200 Broomwade 100 D.23 45 
150 Broomwade 100 D.22A 35 
130 Broomwade 100 D.22 30 
120 Tilghman 100 SA12 0 
100 Holman 100 TI3S 2S 
100 Reavell 100 DSA6E 25 
80 Worthington 100 AT1I00 25 
80 Reavell 100 DSA6 25 
50 Broomwade 100 EH.220 25 
45 Broomwade 100 D.13 i2 
16 Burtonwood 200 Hydrovane $ 
1S Hamworthy S00 2-stage 

10 Burtonwood 150 Hydrovane 24 





THO* W. WARD LTD. 


SHEFFIELD 
“ Porward”’ 
E216 G 





ALBION WORKS 


"Phone : 263i! ‘Grams 











STRAIGHTENING MACHINES 








Bigwood Model R.S.1, 10-roll Section 
Straightening Machines Built 1947. Capacity, 
lin. rounds or squares, I4in. by I4in. by tin 
angies in M.S. M.S. 400/3/50 
H. BELL (MACHINE TOOLS), LTD., 
WALTER STREET, LEEDS, 4 
Tel.: 63-7398, E105 c 















CASTINGS.—We can save your porous castings, 
ferrous or ron-ferrous, by an ~ wre! impregnation 
A.LD. approved 


THE 
FOR SALE 


66, South Harrow Viaduct, 
E109 mw 


KELLERING AND CAM PROFILING pay 
ARMYTAGE 
The Foundry 
K nottingley 
E116 mw 


RUSHWORTH Power-Operated, 
Open-Ended Guillotine Shearing Machine, 


6qin. Weight approximately 50 cwt. 


NEW MUBEA All-Steel Construction Bar and Angle 


Shear, arranged motor drive for 400/3/50; 
capacity : rouad bars, 2in., square bars 2in., flat 
iron 10in. by jin., S4in. by lin., angles up to 4in. 


by 4in., Sin. by 0° 425in. 


channels 6in. ; length of blades 12{in. 


TAYLOR and CHALLEN No. 6 G.D.P., Double- 
Double-Geared Toggle 


Sided, Double-Action 
Drawing Press, arranged motor drive for 400/440 
3/50, punch stroke 16in., blankholder stroke 94in., 
between uprights 38in. 


TWO NEW BESCO Type F. 80}in. by 


able bed, 
9tin., maximum working length 80}in., 
mild steel 18 s.w.g., 
beam 6in. 
WESTON Model 
Screw Press, 


400/100 


approximately 120 tons, 
diameter of screw with four starts 64in., 
21 fin. by 18in 


NEW BRUECK Type 20/1600 All-Steel, 
pressure 20 tons, forming capacity 63in. by }in 
Approximate weight 36 cwt. 

Photographs of the above are available. 

Very favourable Hire Purchase terms can be obtained 


MACHINE TOOLS, NEW AND USED, 
Of Every Description. Attractive Prices. 


F. J. EDWARDS LTD., 


359-361, EUSTON 7m 
LONDON, N.W 


Telephone : EUSton 368i- 3771. 
And at 
LANSDOWNE HOUSE, 41, WATER STREET, 


BIRMINGHAM, 3. 
Telephone : Central 7606-8. 
£207 G 





SPECIAL OFFER! 
First Class, Modern 


ECONOMIC BOILERS 


DIRECT FROM SITE 


TWO COCHRAN “ SINUFLO ” self-contained 
double-pass 10ft. Yin. diam. « 22ft. 7in. long, 
125 p.s.i., 10,000/17,000 Ib./hr., with id. fan, 


chimney, feed pump, controls. 

JOHN THOMPSON self-contained, treble-pass 
super Economic, I1ft. diam 21ft. long, 120 
p.s.i., 14,500 Ib./hr., with fittings i.d. fan. 

ONLY USED FOR 3 YEARS 

LANCASHIRE BOILER USERS! An oppor- 
tunity to cut your fuel costs with minimum 
outlay 


G. COHEN, SONS AND CO. LTD. 


Wood Lane, LONDON, W.12. 
Tel.: Shepherds Bush 2070 
* Stanningley, Nr. Leeds 
Tel.: Pudsey 2241. 





E200 G 

FOR SALE 
RICHARDS No. | Type HBF Horizontal 
Boring, Facing, Milling, Drilling and Tapping 
Machine, 2}in. diameter traversing spindle ; 


facing head capacity 24in. ; fitted with verniers 
to longitudinal and cross table movement and 
vertical feed of head. Built 1942. In first- 
class condition. 


F, J. EDWARDS LTD., 
359-361, EUSTON ROAD, 


LONDON, N.W.1. 
EUSton 4681 and 3771. 


E9912 G 





HYDRAULIC PRESSES 

31000-ton PLATE FORMING AND BENDING 
PRESS, table 16ft. by 4ft. 6in., admits 10ft. 6in 
between columns 

2000-ton HYDRAULIC aaa PRESS, admits 
8ft. 6in. between column 

1000-ton HYDRAULIC 
Wellman, admits 6ft. between columns. 

LARGE STOCK OF HYDRAULIC PRESSES OF 
ALL TYPES 


REED BROTHERS (ENGINEERING), LTD 
REPLANT WORKS, 
WOOLWICH INDUSTRIAL ESTATE, 
LONDON, S.E.18. 
Telephone : Woolwich 7611/6. 


FORGING PRESS by 


E9887 G 





NISSEN TYPE HUTS for sale. Prompt despatch 


of 16ft.. 24ft. and 30ft wide huts ; also “ Romney ” 
Huts, 35ft. wide, and “ Blister ” Hangars, 86ft. 6in 
and 91ft. wide. hese buildings are in various 


lengths and comprise steel framework with gal- 
vanised corrugated steel sheeting.—Full details from 
Dept. 115, J. Thorn and Sons, Ltd., Brampton 
Road, Bexleyheath, Kent (Tel. : Bexleyheath 305). 
Elli3 G 


ENGINEER 


Double-Geared, 
over- 
crank type, arranged motor drive for 380/440/3/50 ; 
capacity, mild steel, 4ft. by 4in., gap in open ends 


tee iron Sin., beams 6in., 


14 gauge 
Hand-Operated Universal Swing Beam Folding 
Machines, with high-lift clamping beam and adjust- 
smallest trunk section formed Ilin. by 
capacity 
height of lift of clamping 


Double-Sided Friction 
of welded steel plate construction, 
arranged motor drive for 400/3/50, pressure exerted 
maximum stroke Ilin., 
size of bed 
Weight approximately 5 tons 8 cwt. 
Motorised 
Press Brake, motorised for 400/440/3/50, maximum 
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Feb. 20, 


FOR SALE FOR SALE 





FRED WATKINS 
(ENGINEERING), LTD. 


VALES PLANT REGISTER LIMITED 
OFFER FOR IMMEDIATE SALE 


STEAM BOILERS.—Cochrane Vertical (New). CRANES ’ 
8ft. 6in., 8ft., 7ft. 6in., 7ft. and 6ft. in dia., 100 NEALS 15-cwt. “G” PETROL, 15ft. Channel, 
150 lb w.p. ; reconditioned 8ft. 6in. down to 3ft. pneumatics, J.A. P petrol. £295, 
dia. ; Economic 4ft. to 11ft. 6in. dia., including NEALS 1-ton “D” MOBILE, 30ft. Swan-neck, 
new 7ft. and 8ft. dia., 150, 180 and 200 Ib. w.p. ; Ruston engine, pneumatics. £750. 


- SHWORTH ‘eee Hand DERRICK, 40ft. jibs, 
AS.L1’s. £70 ea 

i SHWORTH 2 og Hand DERRICK, jib, 
A.S.L.1. £350. 


300 reconditioned Vertical C rosstube, all sizes. 
AIR COMPRESSORS.—Two Belliss & Morcom 

2500 ¢.f.m., 100 p.s.i.. 550 hp. motors; also 

Broomwade 500, 400, 300, 200 and 130 c.f.m., all 


SOft 


Sf “e 
motorised ; and several others of various makes NEALS 2-ton NM a 35ft. Lattice, Ruston 
and capacities engine, pneumatics. £2206 — ; 

~ NEALS 2-ton NM MOBILE, 30ft. jib, crawlers, 

200 AIR RECEIVERS, stocked up to 9ft. dia., 100 Ruston engine. £1400. 

to 500 Ib. pressure. JONES “Super 20” MOBILE, 24ft. jib, Lister 
ELECTRIC MOTORS.—150 Totally Enclosed and Diesel, solids. £400. i sc. eh 

Flameproof Motors up to 100 h.p JONES “Super 22” MOBILE, 16ft. Cantilever, 
MOBILE ROAD CRANES.—10-ton Lorain, lorry y {1'e REIC a ~ 20/1300 electrically-operated 

mounted, 30ft.-70ft. extendible jib; 10-ton 33 TOWER. £2780. electric P 

R.B. track mounted, 40ft. jib ; 84-ton Ransomes 7 . P 

Petrol/Electric, 21ft. jib; 6-ton Coles Diesel ——, Pe ok cnain, te. a 

Electric, pneumatics, new 1948 (2); 6-ton Coles ~ 

Diesel/Electric solids; 4-ton Coles Diesel/ ay eT ray ELECTRIC DERRICK, 

Electric, solids, 1945 ; 4-ton Jones KL44, diesel, <a aie 

1950; 3-ton Jones “Super 40” diesel, pneu- nm wo ce ag —— oe. i, Ferien 

atin - 9 “ . ’? ’ « . 

a a a a ALL aD Sain Woe E, 23ft. Lattice, Dorman 

P * a : . engine, Pneumatics. £1950. 
DERRICK CRANES.—10-ton Anderson Grice WILSON S-ton STEAM LOCOMOTIVE, SO0ft 

steam, 120ft. jib ; 7-ton Rushworth, hand, 30ft. Lattice, 4ft. 84in. gauge. £1700. 

jib; S-ton Wilson Electric, 70ft. jib; t4-ton COLES THORNEYCROPFT §-ton LORRY 

Anderson Grice, hand, 40ft. jib MOUNTED, Mk. 7, Series 7, 40ft. Jib, rope- 
RAIL CRANES.—18-ton Brownhoist, steam, SOft. _derricking. £2800. ‘ ; : 

jib ; 10-ton Coles steam, 40ft. jib ; 8-ton Wilson COLES 6-ton Diesel/Electric MOBILE, 30ft. Canti- 

Steam, 35ft. jib: S-ton Smith, SOft. jib (2); _lever, pneumatics. 

5-ton Cowans Sheldon, 50ft. jib. c ped antes ton ogg gag 9in. Cantilever, 
LOCOS.—Fowler diesel, 150 h.p. (2); Ruston solids, Perkins engine. £ 

diesel, 80/88 h.p., new 1942; Bagnall 14in. by oS The ee enema. 

22in., two oil fired, one coal; Peckett steam, 4 ‘ . e . 

Tin. by 12in., 1941; also 3 miles track, 24in. BL aa th ce motor ELECTRIC DERRICK, 

gauge Bogiss, Ternouts, Ac. MICHIGAN TMCT 16 74-ton LORRY MOUNTED 
STEEL PIPING.—50,000ft., 2in. Galvanised, new ; Crowd Shovel, Dragline and 30ft. Jib, Buda 

60,000ft., 3in. black, new ; 5000ft. 8in. seamless ; diesel, pneumatics. £3650. 

1000ft., I2in. seamless ; SOOft., I4in. seamless; ANDERSON-GRICE 10-ton Steam DERRICK, 
400ft., 18in. riveted ; 280ft., 2lin. o.d. welded 120ft. Jib. 

flanged ; 3800ft., 21in. seamless flanged ; SOOft.. SMITH 10-ton STEAM LOCOMOTIVE, 40ft. Jib, 


24in. riveted ; 1450ft. 27in. o.d. welded flanged ; 
216ft., 48in. riveted ; 216ft., 60in. riveted. 

CAST IRON PIPES.—Large stocks all sizes up to 
24in. flanged and s.s. Immediate delivery. 

VALVES.—Exceptional Surplus Ministry Lot New 
Stainless Acid Cocks and Valves, over 5000, imme- 
diate delivery, below makers’ prices. Large stock, 
all sizes, Parallel Slide Sluice, Gunmetal, Reducing 
and Check Valves. List on request 

STORAGE TANKS.—-300 cylindrical and rectangu- 


4ft. 84in. gauge. £3500. 
COLES 10-ton Fully MOBILE, 40ft. 
engine, pneumatics. £5350. 
ANDERSON-GRICE 12-ton ELECTRIC DER- 
RICK, 65ft. Jib. 
COLES 124-ton Fully MOBILE, 80ft. Jib. £4950 
FOR A COMPREHENSIVE LIST OF PLANT 
FOR SALE AND HIRE—SEND FOR VALES 
FREE MONTHLY PLANT REGISTER 
Further details : 
14, Lower Grosvenor Place, London, S.W.1. 


Jib, Perkins 








lar up to 12,000 gallons, for oil and petrol, also Telephone : VICtoria 7531, 3501, 8080, 9886 
sectional steel and cast iron up to 50,000 gallons. (15 lines). E107 G 
MACHINE TOOLS.—Scriven Plate Bending Rolls, 
14ft. by din. ; Robertson Straightening Rolls, 
8ft. 6in. by gin. ; Berry Bending Rolls, 7ft. by tin. ; 
Tangye 200-ton Hydraulic Vertical Straightening 
Press, 15ft. by 3ft. table ; Herbert 3ND Miller, 
6lin. by 1Sin. table ; Pels Punch and Shears, jin. 
capacity ; nine new 2 cwt. and I cwt. Pneumatic 
Hammers ; Bliss 14T Tapering Press; Bonn COMPRESSOR SETS 
Hydraulic Tube Bender up to 20ft. by 4in. bore ; 2500 c.f.m. BELLISS and MORCOM, 100 p.s.i., with 
Bigwood geared Bending and Straightening §50 h.p. Crompton Parkinson motor, 3:3kV.. or 
Machine up to 12in. by 6in. R.S. Joists; two 400/440/3/50 . F 
40kVA. Spot Welding Machines ; Wire Drawing 1550 ¢.f£m. BELLISS and MORCOM 100 p.s.i., with 
Machine, 3 die, up to gin. copper ; SOkW Electric 328 h.p. slipring motor, 400/3/50 
Furnace 10000 deg. Cent., chamber S4in. by 30in 410 c.f.m., 120 p.s.i., BROWE TT LINDLEY with 
>. LEY, 
by 21in. Laurence Scott and Electric Motors, 95 h p., slip- 
J > 43 ring motor, 400/3/50 
SLING ENGINEERING WORKS TWO 330 c f.m. BROOM and W ADE. ar s.i., with 
COLEFORD, GLOS Brook 75 h.p. slipring motor, 400/3 
*Phone : Coleford 2271/2 E106 G 
GEORGE COHEN, 
OUTSTANDING MACHINES FOR SALE SONS AND CO. LTD 
CINCINNATI HYDROTEL, model 28/60, Vertical a ae ee 
Miller, table size 83in. by 28in., table hydraulic NN Tel.: S s 0. - 
traverse 60in., separate motor for power down feed STA a Pade sal FEDS. F201 
: sey 2241. 201 G 


of milling head, fully motorised through 10 h.p 
motor and starters. Machine new 1940, of 
American origin 

SNOW Model OS 72, late type Hydraulic Hori- 
zontal Wheel Surface Grinder, complete with 


magnetic chuck 72in. by 18in., hydraulic cross oatarer” 13,200 galls., 75 p.s.i. working pressure. 
traverse of wheelhead, machine supplied new in 


NEW 
1951, and in new condition AS OSE PH PUGSLEY AND SONS, LTD., 
DAVID BROWN Model M.T.30 Standard Gear BRISTOL, 5. 
Hobbing Machine, maximum gear cut 30in., for Tel.: Bristol 56037. E9845 Gc 
spurs and single helicals, complete with outer stay. 


1948 machine. 
ARCHDALE Model 14570, 4ft. 





THREE 30FT. BY 9FT. 9IN. DIAMETER DISH- 
ENDED PRESSURE TANKS OR RE- 





low-base Radial 


Drill, with spindle speeds to 1500 r.p.m., No. 5 
Morse taper, power to elevating arm. Machine 
new 1949, 


ALSO 
ASQUITH 8ft., OD2g, low-base Radial. 1944. 


RABOMA S5ft. low-base Radial. 1950 

a aes AND WADE 4ft. low-base Radial. 

KITC HEN AND WADE HS Horizontal Borer. 

cu NLIFFE AND CROOM Vertical Miller. 1952. 

CUNLIFFE AND CROOM Horizontal Miller. 
1951. 

HERBERT 4-spindle Drill, No. 2 and 3 M.T. 1951. 
&c 


Ww rite for our stock list. 

LOUIS DEMERY AND SONS, LIMITED, 
32, HEREFORD STREET, 
SHEFFIELD, 1. ’Phone : 24936. 

E9844 G 





IN THE SWIM? 
You will be if you 


remember WAROS 
might have 1?/ 


THOS. W. WARD LTD 


ALBION WORKS, SHEFFIELD 








TWO 5-TON CLYDE “E.O.T.” CRANES’ 


6Sft. span, floor control, electrics 400 volt, 3-phase, 
50 cycles, excellent condition, low price 


Apply : 
G. E. SIMM (MACHINERY), LTD., 
27, BROOMGROVE ROAD, 


SHEFFIELD, 10. E9920 G 





FOR SALE, New B.T.H. 264kW., 400/440, 3-phase, 
50-cycle Alternator, complete with exciter, 400/3300- 
volt transformer, and auto voltage control regulator 
Available immediately. Slough area.—Details, write 
BOX E745, LPE, Romano House, 399/401, Strand, 
W.C.2. E9956 G 
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AUCTIONEERS & VALUERS 


HENRY B UTCHER 


Auctioneers, Valuers 
and Surveyors 





Specialising 
in the 


SALE & VALUATION 


ENGINEERING & ALLIED 
WORKS 
PLANT & MACHINERY 





73, Chancery Lane, London, 


W.C.2. 
HOLBORN 8411 (8 lines) 


THE 
AUCTIONEERS & VALUERS 


Established 1807 


FULLER, HORSEY 


SONS & CASSELL 


Specialists 


IN THE 


OF 


SALE & VALUATION 


WORKS and MANUFACTORIES 


ENGINEERING PLANT 


and MACHINE 


RY 


10, LLOYD’S AVENUE 


LONDON, E.C.3. 


Telephone : 


ROYAL 4861 





ESTABLISHED 1877 


LEOPOLD 
FARMER & SONS 


conduct 


AUCTION SALES 


and 


VALUATIONS 


OF PLANT, MACHINERY AND 
INDUSTRIAL PROPERTIES 


FACTORY INVESTMENTS 
MORTGAGES ARRANGED 


46, GRESHAM STREET, 
LONDON, E.C.2. 


Telephone : Telegrams : 
Monarch 3422 (8 ‘lines) Sites, London 


SURVEYORS, 
and AUCTIONEERS 
FACTORIES, PLANT and 


Established 1850 


WHEATLEY KIRK 


PRICE & CO. 


&. L. JUDSON, F.R.I.C.S., P.A.1. 


8. BEDDARD, A.1.MECH.E., F. 


M. S$. CHEAVIN, F.A.I. 
G. B, GIBBS, F.A.L.P.A. 





A.L.P.A. 


VALUERS 


of 


MACHINERY 


FIRE LOSS ASSESSORS 


9, REX PLACE, LONDON, W.1. 


Telephone : HYDE PARK 8844/5/6 (3 lines) 





By Order of S. A. MACEY, 
posal of Premises. 
BYFLEET, SURREY 


MACHINE TOOLS 
& EQUIPMENT 


S.S. and S.C. Lathes to 10in. centres, Herbert Capstan 
Lathes, Hacksaws, Planing and Slotting Machines ; 
INVICTA TYPE 6MR 24in. CRANK SHAPER, 
Universal and Plain Milling Machines, Plain Uni- 
versal and Surface Grinders, Rotary Tables, Uni- 
versal Heads, Machine Equipment A.C. Motors, 
Air Compressors, Electric Portable Tools, Welding 
Equipment, FINE MEASURING TOOLS, Surface 
and Angle Plates, Drills, Milling Cutters and Small 
Tools, Benches, Vices and Loose Effects 


eopold Farmer & Sons 


having Sold the Freehold Property, will SELI 

the above BY AUCTION on the Premises, 

MACEY WORKS, 
CIRCLE GARDENS, HIGH ROAD, 
TUESDAY, 3rd MARCH, 1959, 
at 11 A.M. 

On View Prior and Morning of Sale 
Catalogues (price 6d. each) of Leopold Farmer and 
Sons, Industrial Property, Plant and Machinery 
Auctioneers, Surveyors and Valuers, 46, Gresham 
Street, London, E.C.2, Tel.: MONarch 3422 (8 
lines). E99S1 3 


ESQ.—-Owing to Dis- 








FOR SALE 











NEW OVERHEAD CRANES 


60-ton Goliath, by Clyde, 40ft. span, 5-ton auxiliary, 
cab control, 400/3/50. 

40-ton Goliath, by Babcock and Wilcox, 40ft. span, 
$-ton auxiliary ; cab control, 400/3/50. 

30-ton Adamson, "42ft. 3in. span, 5-ton ‘aux. ; 
in cases. 

20-ton ben ong an, 42ft. 3in. span, 6-ton aux., 17ft. lift, 
six availa 

20-ton King, 42ft. 3in. span, unused. 

10-ton Goliath, by Morris, 40ft. span, cab control, 
22ft. lift, 400/3/50. 

Surplus Unused Ministry Cranes, mainly still packed 
Drawings on request. Inspection invited. Bargain 
prices. 


FRED WATKINS (ENGINEERING), 
LTD., COLEFORD, GLOS. 
Tel.: Coleford 2271/2/3. 


new 


E132 4G 


KNIGHT, FRANK 


& RUTLEY 


OF 


SALE & VALUATION 


FACTORIES 


PLANT anpD MACHINERY 


20, Hanover Square, W.1. 


Telephone : MAYfair 3771 


(Factory Department : 


Ext. 17) 





longitudinal girders 3ft 
lattice box construction. 
With or without two 130-ton Electric Hydraulic 
Overhead Travelling Cranes, 37ft. span 








| FOR SALE 


| 





deep, 
Total 


Replant Works, 
Woolwich er Es 
London, S.E.1 


FOR SALE, HEAVY STEEL OVERHEAD 
TRAVELLING CRANE GANTRY, capable 
of carrying two 
182ft. long, height to crane rails 30ft., 

16 stanchions of 


130-ton overhead travellers ; 


box section 


weight 150 tons 


REED BROTHERS (ENGINEERING), LTD., 


tate, 


Telephone : Wosiwich 7611/6. 


£9821 G 


ENGINEER 


AUCTIONEERS & VALUERS 


RICHARDS AND 
PARTNERS 


Auctioneers, Surveyors 
and Valuers 


Specialists 


in the 


VALUATION & SALE 
of 
INDUSTRIAL PROPERTY 
PLANT and MACHINERY 


3, Arundel Street, London, 
W.C.2. 
TEMple Bar 7471 


JOHN FOORD 
& COMPANY 
VALUERS AND 


ASSESSORS 
OF WORKS, FACTORIES 
ENGINEERING PLANT 
AND MACHINERY 


VICTORIA STREET, 
LONDON, S.W.1. 





56, 


VICTORIA 2002/3/4 
Established Over a Century 
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By Order of Dashwood Engineering, Lid 
89 & 61, CROYDON ROAD 
. » 


Highly Important Sale 
Nearly New 


MACHINE TOOLS 
AND EQUIPMENT 


Surface, Internal and Centreiess Grinders by 
Churchill, Snow, Jones & Shipman. etc 
Newall 10in. by 48in. Hydraulic Plain Grinder 
Delapena & Hutto Honers 
Kitchen rie Wade V15 Vertical Honer 


HERBERT PREOPTIVE HEAD 


CAPSTAN LATHES 


Herbert and Ward Turret Lathes 
S.S. & S.C. Lathes to 84in. centres 
Herbert | to 4 Spindle Electric Drills 


MILLING MACHINES 


all types by 
Cunliffe, Victoria, Herbert, etc. 
Universal Heads, Precision Tables, 
Milling Equipment, Dieheads, Boring Heads, 
Machine Equipment 


SIMA TYPE VOASS JIG BORER 
Fel Magnetic Crack Detector 
Electric Arc Welders, Hardening Plant 
FINE MEASURING TOOLS 


Taylor Hobson “ Talysurf "’ Surface 
Measurer, Miiling Cutters, Drills, Reamers, 
Smal! Tools, Office Furniture 


LEOPOLD FARMER 


& SONS 








Having Sold the Freehold Property 
will sell the above BY AUCTION at 


QUEEN’S HOTEL, CHURCH 
ROAD, UPPER NORWOOD, 
S.E.19 
WEDNESDAY, 18th MARCH, 
AT 11 A.M. 
On View 2 Days Prior and Morning of Sale. 


1959 


Catalogues (price 6d. each) of 
Leopold Farmer and Sons, 
Industrial Property, Plant and Machinery 


Auctioneers, Surveyors and Valuers, 46, 
Gresham Street, London, E.C.2. Tel. : 
MONarch 3422 (8 lines) 

£9854 3 




















February 24-26 Machine tools, plant 


lathes ; slotter, etc., 





M.O.S. Storage Depot, 


By Order of the Minister of Supply 


GOVERNMENT SURPLUS STORES 


SALES BY AUCTION 


Auctioneers 


J. H. NORRIS & SON 


Main Location 


and miscellaneous Byley, Nr. Middlewich, (Dept. L), 9%, Albert 

stores, including tex- Cheshire. (Sale at New Square, Manchester, 2. 

tiles. Islington Public Hall, (Tel.: Blackfriars 8373.) 
Ancoats, Manchester.) 

March 3-5 Machine tools and M.O.S. Storage Depot, FULLER, HORSEY, 
miscellaneous stores, Royal Arsenal, Woolwich, SONS & CASSELL 
including S.E.18 (Dept. L), 10, Lloyd's 

Avenue, London, E.C.3 

(Tel.: Royal 4861.) 

Horizontal boring machines ; S.S. and S.C. lathes ; vertical milling machines ; 
vertical drilling machines ; grinders ; hacksawing machines ; high-speed 
milling cutters ; pneumatic hammer ; fork lift and industrial trucks ; generat- 
ing and charging sets ; compressors ; concrete mixers ;: Willeys jeep petrol 
engines ; wheelbarrows ; extending ladders ; jacks ; light steel tubs ; radio 
and electric stores and equipment : portable batteries ; engineers’ hand tools ; 
prismatic compasses ; theodolites ; biankets ; boxes, etc. 

March 9-10 Miscellaneous stores, M.O.S. Storage Depot, WALKER, WALTON & 
including large quan- Ruddington, Notts. HANSON (Dept. L), 
tity of vehicle tyres, Byard Lane, Bridlesmith 
etc. Gate, Nottingham. 

(Tel.: 54272.) 

March 12 Office, etc., furniture Hawker Aircraft Factory, LESLIE A. BUTSON 

and racking. S Shore, Blackpool. ~—— L), 16, Birley 
treet, Blackpool. 
(Tel.; 21073.) 

March 16-18 Machine tools, plant M.O.S. Storage Depot, DACRE, SON & HART- 
and miscellaneous Harrogate Road, Yeadon, LEY (Dept. L), Station 
stores, etc. Leeds. Road, Otley, Yorks. 

(Tel.: 3321.) 

March 20 Miscellaneous stores, Command Ordnance WOOLLAND, SON & 
including clothing, ~ Coypool, Marsh MANICO (Dept. L), 
etc. Mills, Plymouth. (Sale Kinterbury House, St. 

at Kinterbury House.) Andrews Cross, Ply - 
mouth. (Tel.: 65356.) 
SALE BY TENDER 
Friction screw presses“ Hasenclever’’ 800 tons and “ Dutrannoit’’ 300 tons; Massey 
hammer, 3 cwt.; Kearns and Pegard horizontal borers; pillar drills; grinders; millers ; 


located in Nottinghamshire and Yorkshire. 
Tenders must be submitted by 16th March, 1959. 


APPLICATIONS (a) for catalogues for the auction sales should be made on/y to the Auctioneers 
shown above (price of catalogues Is., 
(b) for Tender Forms should be made to the Ministry of Supply. Directorate 

of Disposals First Avenue House, High Holborn, London, ole 


P.O. only). 


Elis ys 
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BOLTON'S 
OFLC. COPPER 


RODS, BLANKS AND MACHINED PARTS 
FOR TRANSMITTING, 

INDUSTRIAL AND 

SPECIAL VALVES 








Illustration by kind permission of 
The M.O. Valve Company Limited 


eee? Spray ae inecaeeth 


AIR COMPRESSORS - SPRAY PAINTING EQUIPMENT=+ SPRAY BOOTHS 


ALFRED BULLOWS & SONS LTD | sz THOMAS BOLTON & SONS LTD. 


Head Office : MERSEY COPPER WORKS, WIDNES, Lancs. 
Telephone: Widnes 2022 

13 SOUTH MOLTON ST., LONDON, W.1. TEL: MAYFAIR 2313 - 61/63 DRURY ST., DUBLIN. TEL : DUBLIN 73188/9 needing soont Gu? Sales Dept. : 168 Regent St., W.1 
55a BRIDGE ST., MANCHESTER, 3. TEL: BLACKFRIARS S670 - 70 GILMOUR ST., GLASGOW, C.5. TEL: SOUTH 2383 


OFFICE & WOR STAFFS ENGLAND - TEL: $401 





FROM 1/3-250 h.p. 


SO, 000 


IN USE Throughout the World . / 


The Hydrovane principle was developed and 
introduced by Bullows in 1948 and 

has since been adopted by all the major 
manufacturers throughout the World! 


10 Licencees manufacturing 
Hydrovane Compressors 


throughout the World! 


For further details of the Hydrovane principle 
send for our ** Questions & Answers’’ Folder 


A. BULLOWS & SONS LTD- LONG ST - WALSALL - STAFFS: TEL. 5401 
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STRESS RELIEVING FURNACES 
“MATHISON” VERTICAL FLAME 
RECIRCULATING TYPE 


Town gas fired. 

Load : 60 tons. 

Fuel Consumption : Under 4,500 cu. ft. per ton. 
Temperature Range : 200°-900° C. 


Electrically Operated Bogie Haulage Gear: To 
move maximum load of 150 tons. 





Temperature Uniformity on 4-zone Control : plus 
or minus 5° C. 


Internal Dimensions of Furnace illustrated : 27’ 2” 
long x 25’ 6” wide x 21’ 0” to the centre of the 
arch, 


Scale totally eliminated. 


‘* Our latest installation, in the most modern Heavy 
Plate Fabricating Shop at Messrs. Head Wrightson 

<q Teesdale Limited, Thornaby-on-Tees. Designed and 
built, and put into commission by........ 


JOHN MATHISON LTD, 


Engineers, 


HUTTON HALL, - GUISBOROUGH 
North Yorks, England 
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to select the right 
FAN 









79". 
tO afi : 


The STANDARD AXIALS range 12 





the STANDARD CENTRIFUGAL range includes 


forward curve, backward curve and paddle blade. 


AN AIRSCREW SPECIFICATION MEANS WHAT IT SAYS 


Airscrew can provide the right fan at the right time from their Standard 

range of Axial Flow and Centrifugal Fans. 

The Airscrew Technical Service is ready to assist in fan selection from the 

Standard ranges or by special design when required. | 


Every Airscrew fan is guaranteed to give its rated duty. 


AIRSGREW====FANS 


THE AIRSCREW COMPANY & JICWOOD LTD-WEYBRIDGE-SURREY Tel: Weybridge 2242/7 
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Wve also manufacture 
Bright Drawn, 


Heat- 


Treated Carbon and 
Alloy Steel Bars in 
Hexagons, Squares and 
Rounds up to 3tin. dia 


EAI 


ER ESE 


FULL TECHNICAL DETAILS 
AND CATALOGUE 


‘ ON REQUEST. 
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all applicat! 


ooo? 
eooee® 


Our Tec 
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DAVID ETCHELLS & SON LTD 


‘Lidia 


SRIGHTE HIGH TENSILE 


ELESS 


lH 


bo 


Highest quality 


“nl 


FORGE, 


nveawees™ 
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Hexagon Head Bolts, Nuts, Studs, Sets and Special 
Parts, etc., in Bright, Heat-Treated High Tensile Carbon and Alloy 
Steels for all industries, in sizes from jin. up to 3in 
Larger sizes supplied to special requirements 


L\AA 


i 
: 





Designers and Manufacturers of 
GALVANIZING AND HEAT 
TREATMENT FURNACES, 

DRYING OVENS, ETC. 


incorporating our 


HIGH INTENSITY 


SMO t 


OIL COMBUSTION 


esoooer® 


FURNACE DIVISION 


BULL PIECE WORKS, DARLASTON, 
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STUD BOLTS 


Specialised products that 
give great resistance to 
embrittlement when ex- 
posed to high temperature 
stresses and retain their 
high tensile strength where 
such conditions exist. 

Sizes range from jin. to 















W. MARTIN WINN LTD. 


DARLASTON 


Phone: JAMES BRIDGE 2072 (5 lines) Grams: “ACCURACY” DARLASTON 


SOUTH STAFFS. 





SOUTH STAFFS 


Phone: James Bridge 2067/8 
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to very fine 
tolerances 


Massive fabrication is no stranger to 

the Head Wrightson organisation— 

they have a world-wide reputation for 

big plant construction. But huge 
fabrication often demands the 

highest degree of control over dimensional 
accuracy when thousandths of an inch 

are the unit of measurement. 

The giant heat exchangers for 

Bradwell Nuclear Power Station, 


for example, measure 92’ 44” long 


with a diameter of 20’ and weigh 200 tons: 


For all its size such a piece of 
equipment is, in a sense, 
an instrument, wherein 


accuracy to the finest limits is vital — 


BY-ON-TEES 


YDNEY «+ CALCUTT 








ceaee ote SEN Nee SaVGT Want oe 





